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Pewvcanens H M Koweros

IMPEAWCJIOBHE

I3 nacroawel pabore o600uIeHH MaTepuaabl OCBOeHUst Ha Mar-
HITOrOPCKOM  MeTaJjiypruueckoMm Komo6uuarte Hosbix I'OCTos Ha
'rinoyio cranb, BeefenHslx B 1960 r. Hosple TOCTH 3HAUMTENBLHO
neanyuBaloT obllee KOJAMYeCTBO NPOGhMAEpPa3MEPOB H npepycMar-
A10T BBeJeHHe OoJgee TOHKHX NOJNOK TNOYTH AJNS BCEX HOMEPOB
/UNOBON CcTald (KTOHKOCTEHHLIE YTOJKH»).

I3 npouecce npeABapuTeabHOTO OCBOEHHSA HOBBIX Hpoduseil GulI0
&/ ¢TANOBAEGHO, UTO pacueT pPasMepoB KaJauOpoB nmo Metonawm, onybau-

LOBAHHBIM B HMelollefics JiHTepaType, He BCErfa NPHBOAMT K T0JIO-
KITCABHBIM Pe3yJibTaTaM, B CIPOCKTHPOBAHHbIE KAJUODOBKH 4acTo
Iy lal0Tesl B KOppekTHpoBKe, OnulTaMu, NPOBOAUBIINMHCS B IPO-
I BOACTBEHHBIX YC/JAOBHAIX W Ha 3KCMEPHMEHTaJbHOM CTAaHe, ycra-
HOBJAEHBE 0COBEHHOCTH NPOEKTHPOBAHUST YTOJIKOBLIX KanHGPOB.

B pesysabTaTe mnpoBeleHHLIX HccnenoBaHui 6w paspaborad
1MoL MeToA KanuGpoBKH, OCHOBAHHBIA HAa aHAJWTHUECKOM OMpefe-
NCHHA JJIHHBL CPefHell JIHHUK NMOJOK B KaXKAOM M3 KajJuOpOB.

Meron uMeer cjaelyloUlie XapakTepHbie 0COGEHHOCTH:

I. Dosiee 3HepruuyHoe, N0 CPABHEHHK € JAPYTHMH METOJAMH,
vrinfanue noJok npodussa B npotlecce UX GOPMUPOBAHUS.

2. BoJiee TouHoe onpejiesieHHe CROBOJHOrO W CTECHEHHOrO YLIHpe-
I M pacnpesiesleHHst yUWHPEeHHsa Mexay NONMKaMH.

3. AHanuTHueckuil pacuyer BCeX pa3MepoB KaaubpoB u IosoxkKe-
Juus HeliTpasbHON AUHMM.

4. HoBwili moaxoa K BeIOOPY HCXOAHON 3aTOTOBKH.

MeToa npoBepeH MHOTOUMCJEHHBIMH  ONBITHBIMH TIPOKATKaMH
b YCJAOBUSIX MEJKO, CPefHe- ¥ KPYyMHOCOPTHOTO craHoB. [Ipu aTOM
Astop lImepros Musaur Muxaiinosms ' oBas cucrteMa pacuetoB ofecneunsana MosyueHue npopuIs 6e3
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1. METOObl KAJTUBEPOBKH YIrJ1IOBOHW CTAJIH

CxeMbl KanuOpPOBKW YIVIOBOW CTanu NpPeACTaBJEHB HA pHC. L.
Kanu6poBku, ocHOBaHHble Ha crufaHnu NpsMeix nogok (puc. 1, a),
CUMTAIOTCH YCTAPEBUIMMM M B HACTOsILIEe BPeMs NOYTH He NPHMEHA-
I0TCSI. DTOT METO[ O CPABHCHHIO ¢ APYTMMH Tpebyer GoJiee ray6o-
KHX BPE30B B BaJKH, UTo ocyiabJjsier WX. MPOYHOCTb H YBeJHUHBAET
TpeHue B KanuOpe. KpoMme Toro, HeoGXOAUMOCTL UepefoOBaHHA Pa3-
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Pre. 1. Cxesit kagHOPOBKHM yraoBOH cranu:

a--¢ NPAMDIMH ROJKAMH 13 3AKPLITLIX KadHGpax; 6 — ¢ pa3BepHYTHIMH fIOIKAMU B 34KDbi-

ThIX Kalubpax; ¢ — C HPUMCHCIICM OTEPLITLIX KadHOpoB;, & — crubauueM B UHCTOBOM xa-

Aubpe; 0 -— «AMATONAJABILI MCIOA> | € — Da3pe3anneM 3eToo6pa3Horo npobHas B YHCTOBOM
xaandpe.

eJI0B Kaaulpon BLI3LIBACT HCKAXKEHHE TOPLOB NPOGus, oTpaxkKao-
eecs Ha BHCLIICM BIC TOTOBOFO NpoKara.

IIpu npokartke yruosoll cTain B 3aKpelTbiX Kajindpax ¢ paspep-
HYTBIMH noaxkamu (puc. 1, 6) HenocTtaTkd npeidblAylUlero MeTola
0cnabasoTCst UAH YCTPAISIOTCST COBCEM. YBEAWUEHHE TOMYCTHMBIX
KoapduuruenTos achopmatiny  (Beaencteue GoJjiee MENKHX BPE30B
B BaAKH) CO3QACT BOZMOMKNOCTL AN COKPALLEHHS YHCJA NPOMYCKOB
¥ yaydleHust pcex nokasarcded pa0oTel ctaHa. He3anauuTesnbHbIN
YKAOH GOKOBBLIX CTEHOK M HasH4He 3aKpyraeHult mospossioT Gosee
TOYHO Ha3HauaTh CTENEHb CTECHEHUS B Kaaubpe, a CJAELOBATEJLHO,
H YyLIHpEeHHE.

HpoxaTxa yrnopoil cTanu B OTKPHITHIX KaauGpax co CBOBOAHBIM
ywnpenuem (puc. 1, 8) 1no CpaBHEHHIO C APYTHMH METONaMH MUMEeT
CAENYIOUHE TPEHMYILECTBRA:
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1. CokpameHnue 4xcia mNepeBajok 3a CYeT MWCNOJb30BAHHS
OJIHHX M TeX K€ KaauOpoB JJisl HEeCKOJbKHX YILOJKOB CMEXHbIX
pasMepos.

2. CokpalleHde mapkKa Ba/aKOB M yJelIeBjeHHe BaJbleTOKAPHBIX
paGor.

3. OTcyTcTBHE BO3MOMXKHOCTH 06pa3oBaHng 3ayCceHlleB U 3aKaToB.

K negoctatkam Kanu6GpoBOK cO CBOGOAHBIM YIUUDEHHEM MOMHO
OTHECTHU CAelyIollee:

I. OtcyrcrBre BypToB 3aTpyaHsieT YCTAHOBKY apMaTtyphl B npa-
BUJILHOM MOJOXKEHWY W MOYKET NPUBECTH K HENPaBU/ILHOMY 3anoJHe-
HHIO MJIH TTOJI0KEHHIO Yraia npoduasl.

2. Hacrpoiika crana npu McnoabzoBanuu kKaaubpos co cBoGoa-
HBLIM YWHPEHHEM MPOTEKaeT C HEeCKOJNbKO OOJbWHUMU TPYAHOCTIMMU.

3. B ycuoBusix cBoBGOAHOTO YUIHPEHUS IIHPHHA IOJOK MOABEP-
WEHA 3HAUMTEABHBIM HU3MEHEeHMUSIM, CBH32HHBIM C BO3MOMHBIMHU
H3MCHEHUSIMH BeJMUHHLI VIIHDEHUS B TpoUecce NMPOKATKH.

Kann6poskn co cpobonubiM yiuupedueM 0CO0eHHO YIOGHBI A
NPUMEHEHHs Ha HeMpepbiBHbIX W M0JYyHENpephiBHLIX CTaHax, o6opy-
JOBAHHBIX BEPTHKAJbHEIMH KaeTaMu. B 3ToM cayua€ Haauuue
pebposbix nponyckop ofecnednBaeT XOPOLIWH KORTPOJb 3a LUUPH-
HOIl NOJIOK Ha BCEM MPOTSIXKEHHW MPOKATKH.

JanbHellluM pa3BuUTHEM MeTONOB MNPOKATKH YIJOBOH CTaju
8 HanpapJjeHHH Gosiee MONHOTO HCMONBL30OBAHUS FPEHMYLIECTB Das-
BEPTHLIBAHUA IIOJOK ABAAIOTCA KAAuGPOBKM 1O MeTony crubauud
{puc. 1,2), ofecneunBaiomne MUHRMaAbHBIE OGN PACXOL SHEPTH
Ha npokaTky. Iloka 3Ta cucTema He npuUMeHsIeTCs BCJACACTBHE 3a-
TPDYAHEHWH 0P 3anade noJockl B nmocjaeqHHd Kanu6p. BosmoxHo,
yTo B OyayuleM 3TH KanauOPOBKH MoJydaT pacrnpocTpaHeHune, ec/ai
crubauye OCYU(eCTBAATh NOCAEJ0BATE/NbHO B ABYX-Tpex Kaaubpax
WK TNPY NOMOUIM CMeunansHod apmaryphl.

B “HekoTopnix caydasix KaauOpOBKH JAAS NOJYUYEHHS YIJIOBOH
CTanau NpeiycMaTpPHUBAIOT 3afauy B MepBbil NpodUAbHLIA KaJjaubp
34roTOBKH B AinaroHajbHoMm nosoxkenud (puc. 1, d). Taxoit mertox
NPOKATKH [103BOJSIET HCMOJbL30BATL AJS MOJYUYEHHS] HYIKHOLO MpoO-
U 3aroToBKy MeHbluero pasMepa. OQHOBDeMeHHO N[PH 3TOM
COKPALLAETCST BO3MOXKHOCTL 06pa3oranus Ae(eKTOB H3-3a BKATaH-
HOH okanuHubl. [lHaroHafbHblE METOL NPHUMEHSIOT TakKKe B TeX
Cayuasnx, Korna HeoOXOAUMO MOJAYUHTh KPOMKH Mpoduas U3 YIJIOB
CAMTKA, yTO HHoraa obecneuyusaeT OoJsiee BRICOKOE MX KauecTBO.

K Henocratkam anaroHa/abLHOrO MeToja cjelyeT OTHECTH:

. ¥YBesyuenne obutero kosdouuuenta fedhopmauuu B PacOHHBIX
Kanufpax.

2. Bosiee ruy6okuit Bpe3 B BaJKH MEPBHIX NPOPHABHHIX KajaHO-
pos. -

3. YBenuueuue o6pe3u OT NMepPeHEr0 U 3aJHEr0 KOHLOB MOJOCH!.
4. Heyno6crsa, cBsizanHble ¢ 3ajxadell 3aroToBKH Ha  Yrod.
3anaBaeMad noJsioca NpH 3TOM HAXOAWTCH B HEYCTOHYHBOM MOJONKE-
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HMM W HA ee NOAAepKaHue WHOTAa Tpebyercs 3arpara py4YHOTO
Tpynha. _ .

UnrepecHpil  METOL NOJYYEHHS YIJIOBOM CTali [PEATOKEHR
B. Bawwuuek [6]. Cornacuo 3ToMy MeTOAy, yr/ioBas cTajb nodyda-
eTcqd B pe3yabTaTe paspe3aHus B UYMCTOBOM ganubpe npoduis,
nopo6uore 3etosoMy (pnc. 1, e), 4TO MO3BOJAET MOUTH YABOHTL
1pOM3BOAMTENBHOCTL cTana. HenpocratkoM 3TOTO METOAA sABIACTCA
BO3MCIKHOCTL 06pa3oBaHus 3ayceHlies Npu MPONOJBHOH pa3peske
NPOKATAHHOH MOJIOCHI.

MeTo NpOKATKHW YIJMIOBOH CTaMH CJELYeT BLIOWpPATL B CBW3K
¢ THIOM MPOKATHOTO CTana, Ag KOTOPOro MpPOeKTHPyeTes xanu6-
pOBKa.

2. YYCTOBOH KAJIUBP

B uucToBOM KaJuubpe, NMOMHMO o6KaTHR, NPOHUCKOAUT TaKXKe
BLITIPABJEHHE NIONOK (PHC. 23.

Prc. 2 TloCALAUBATCALHOCT Re(OPMALMH B YHCTOROM YROJIKOROM KajHOpe.

[Tpu npokarke HepaBloGOKHX YLOJIKOB NPUMEHSIOT ABa crocoba

pacnoJioKelns WHcToBoro kaauépa (puc. 3). Tlo nepsomy criocoGy
fuccexTpluca MPSIMOrO  yraa pacnoJaraercs BepTuKasbHO, a no
BTOPOMY — HAKJOHHO, mpudYeM B 3TOM CAyuae upoexuun ofenx
MOJIOK HA BEPTHKAJbHYIO OCb PaBHBl MEXAY COGOM.

Pacrnoao:enue Kaaubpa no nepsoMy cnocofy CBS3aHO € BO3-
HUKHOBEHNWEM OCeBLIX ycunnit (Py>P,, a P3>Py) u Gonee ray6o-
KMM BPE30M B BaJKM, BCARACTBHE YEr0 MNPHMEHAETCs! JIOBOIBHG
penko. [lpn BTOpOM cnocofe pacnonoxenus KaanGpoB  3ITHX
HEJOCTATKOB He HaGal0iaeTcsd W NOTOMY OH MOMET ObiTb [PHHST
B KayecTBe OCHOBHOIO [1s BCEX IMOCJAENYIOUHX BhIXJAL0K.

[Ipyu NpOCKTHPOBAHWA YHCTOBOTO Kajiubpa HEOOXOMMMO Takxe
VYHTLIBAThL CJeLylollee:

. Mupuna Kaaubpa, Bo n3bexxaHue «3aKyCbiBAHUA» BXOASLIAX

ro.Jio¢, o BO3MOXKHOCTH, A0JXKBA ObITh paBHOI‘:I WY JIMIIb HEMHOTHM
&

.

MeHbUlE WHPUHb 3anaBaeMofl nosockl. Kann6pe, umeiomne MHHH-

MaJbHO BO3MOXHYIO LIHPHHY (& Clel0BaTeabHO, H TyOHHY) Cleay-
eT UPUMEHSTL NPH HEeIOCTATOUHOH NMPOYHOCTH BAaJIKOB.

a Beprruy banok

Humpul Banok

Pue. 3. [Ba citocofa pachoJiOkKeHHst UHCTOBOIO Xaaklbpa o sad
KaX NPH NpOKaTKe HEPaBHOOOKHX YrOJKOB:
- GHCCeKTPUCA yrya BepTHKaabHa; 6 -~ DOEKUHK
HYO OCk pPARHBL.

a MOJIOK Ha BEPTHRAMb:

2. B uucroBoMm xanubpe AAd nepaBHOOOKOrO YroJika CBEIEHWe
WAH pasBe/eHHEe RANKOB H3MEHSeT TOJUIUHY KaKAOH M3 NOJOK
no-pasuomy. M3 puc. 3, 6 sunso, uro Af, > Afg M 4SS BHIDABHH-

Prc. 4, Yucrosolh ®aaubp [das DBPOKatku  yrjiosoh

CTafiM 4 3ajaBaeMbiil B Hero NpodHIb.

BaHHWA TOJNUIHH TIONOK c/aeayeT ak6o BerHHﬁ BaJIOK CMeCTHTDb BJIEBO,
100 HIKHKHHA BANOK CMECTHTDb BIIpaBoO. B03MOXKHOCTbL TAKOTO nepe-

8%

Prc. 5 Koppexruposauue (OpMbl  YHCTOBOIO Ka-
JSpa A YRENMUCHUS €ro CTOUKCCTH:
4 — BHA H3Hoca; 6 — u3MeHeHHe (QODPMbL wabnona.

MEU(EHUA BaAKOB ApelyCMaTPUBaeTCd 3apaHee nyTeMm Hasﬂaqenn#
COOTBETCTBYIOWIHUX 33830POB B GOKOBBIX 3aMKaX.

3. BypTb! BaJKOB AOKHBI HMETb DAfHyChl 3aKpyraennit (puc. 4).
4. Kanubpsl cnegyer npuMeHATh CO CBOGOAHBEIM YUIHPEHUEM, UTO:

no3pnasier n3bexaTh 06Pa30BAHHS 3aYCEHUEB H JeJIaeT BO3MOXHON
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(IPOKATKY B OJHOM M TOM K€ Kannbpe ABYX-TPeX CMEMHBIX HOMEpOB
yTyI0BOH cTasd. IlpunMeneHHe 3aKDLITHIX Kasu6poB, OTPaHHUYNBAIO-
QMX ymupenue (MyHKTHP Ha PHC. 4), He PEKOMEHIYETCH.

5. Ilas KOMIleHcallud HepaBHOMEDHOH BLIPabOTKH qMCTOBgro
Kanubpa Lenecoo6passo AaTb HeOOMbIIOE 3a0CTPLHHE yray Kamau peeTl
(puc. B), uTo €roCOGCTBYET MOBLILICHHIO CTOHKOCTH BAJKOB W A4
BO3MOYKHOCTH H36exaTp 00Da30BaHUf BLIIYKJIOCTEH Ha TpaHAX
fI0JIOK TOTOBOrO npoduaf.

3. CUCTEMB! PA3SBEPTBIBAHUA MOJIOK

Hawu6oJiee pacnpocTpaHetibie reoMeTpuieckie moCTPOCHHA, npu-
MeHseMble TPH Pa3BepTeIBAHHH NMPAMONKMHEHHDBIX T10JOK B KpHBé)JIH)—
Hejinple, NoKa3aHb Ha puc. 6. B ocHesy NepBoro us HuX (puc. 6, a

N

Puc. 6. MeTo@bl PACCTAHOBKM OINPELCTSIOIMX pa3MepoB
OpK pasBepTHIBAHWK IOMIOK YPOJKOBOTO KaJanépa.

HoMoKeHo H3Menenne coorHowennit A n C B TpEyroJbHAKE Aqu_.
YroJsl pacKpbiTHst TMOJOK SBJACTCS MPH STOM nponsBonMHoyli/IBeéano
woit ot pasmepa H (kannGpoBKH C. ®. OcuknHa, .( - %/ s
u 1p.). [Ipn paccraHoBKe pasmepoB IO BTOPOMY meroxy (puc. . 0)
H3MEHEHHE BBICOTHI Kanaubpa perJaMeHTHpyercsd CHCTEMOH H}?IMM :
HUS yIJia ¢ W JJIHHBL NPAMOJIMHEHHOr0 y4acTKa aB (MBETCI)\/%H eK.uHae)l
ua, A. IN. Yexkmapesa, [I. M. Crapuenko # D. D ep 1Ha)
Mcrnosib30Banie CHCTEMBI ONpPEeNefidiomux pasMepos noB TpeT ay
MeToay, TOKa3aHHOMY Ha pHC. 6, 8 (merozn b. I axTunHOoﬂBo};
. M. KoueroBa), MO3BOJAET H3MEHATH Yroj pPacKpLITHA X
43MeHeHueM BbICOThl [{ MpH NOCTOAHHOH abcuucce (x) LEHTP
' HocTH pajunyca R. )

OKp]}\]/XxéTon paECTaHyosKn pasMepoB, MPUHATHIA 32 OCHOBY LA gag;-
selilinx BHIKAAfOK (puc. 6, 2), B OCHOBHOM CXOJEH ¢~ METOA0M,

3

NOKA3aHHBIM Ha pHC. 6, @, U OTAHUAETCA OT HEro JHUbL TEM, - UTo
pasmepbLl OTHeceHbl He K BepxHell rpanu npoduns, a K cpended
JIUHUY TIOJIOK. o

HM3eickanve onTHMAaNbHONH CHCTEMBI PACCTAHOBKH OMPeAesIONIU%:
pasmepoB yrosikoBoro xaaunbpa He OTHOCHTCA K MPUHLUUNHMAJBHEIM
Bonpocam KannGposkHu. XopoliHe pe3yJbTaThl NPH MPOKATKe, Kak
MoKasanu crneuuanbyble uccaenosanua va MMK, mMoryT 6wiTh nosy-
YeHbl NMPH PasNuyHbBIX METOAAX Pa3BEPTHIBAHHS TOJOK, €CJH TOJbKO
LPABU/IBLHO pACCUMTAHa MX JJIMHA U cOOJIOAEHBI OCHOBHbLIE MPABHJA
KaauOpOBKH.

OnHEM U3 BaXKHBIX TPEUMYUIECTB NDHHATOH CHCTEMBI pa3Bep-
TLIBAHHA  NOJOK  SBJSETCS BO3MOMKHOCTb  YIPOWIEHHS CHCTEMH

Puc. 7. Tlpepuucropoil Kaau6p TNpH pas3BepTHIBAMHHU
NOJTOK HEPaBHUGOKOTO YrOJIKa IOA PaBHBIMH  YIJaMmm.
[TonoxeHne npodunsa UpH 3akaue B 4HCTOBOH KaJaHED.

yYPaBHEHHI 4nA aHAJHTHYIECKOTO HAaXCXK/AEHHS BCceX pasMepoB Ka-
qn6pos. Dosablioe 3HaueHue HWMeET NpaBHJbHbIA BLIGOD BHICOTH
kasaubpa.

HaGawonenus 3a npokaTko#l yrJIGBOH CTaJd MO3BOJSIOT YCTaHO-
BHTb, UTO C YyBeJuueuueMm oOuleli BLICOTH Kaaubpa ¥ TOH yacru
10J10K, KoTopas o6pa3oBaHa NPAMbIMU JHHUAMK (pasMep a HA pHC.
6, 6), yBeslMUHBAETCSA YCTOHUHBOCTb NPO(UIA H yMeHbUIAeTCst BO3-
MOXKHOCTbL CMELIEHHS yrJja TNpH 3anade B cjaenywmuil (ocobeHHo
yucToBOH) KanuGp. OAHOBPEMEHHO YMEHbIUAETCsl BEPOSITHOCTh 3Ha<
YUTeNBHOTO TMpEeBLILIEHUS IWHPUHLI 324aBaeMOro NpoQHAd Hand
WHPHHOH Kanubpa, B KOTOpPHIH OH moctynaer. Bmecte ¢ TeM, chaeny-
eT NOMHHUTb, UTO C yBeJuueHueM rayOuHbl Kajiubpa yBeJUYHBAETCS
pa6oTa cHJ TpeHuss u ocaabadeTcs NPOUYHOCTb BankoB. BreiGop
BeJIMYMHBl DAJAMyCa CKPYTJeHHs TNOJIOK NMPOU3BOAHTCH HCXOAA U3

MOJYYEHHSI ONTHMAJJAbHOR AJHHBl TOPH3OHTANbLHEIX YY4aCTKOB pasBep-
HYTBIX IIOJIOK NPOQHJIS.
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HauGosiee pacnpocTpaHEHHBIM METOAOM pasBepTLIBAHUA nono:
HepaBHOGOKMX YyTFOJKOB sIBJIA€TCA MeTOlL, Koria AJMHHAS TOJK
AMEeT MeHblUWil yroJ HakJoHa H Goblni pajuyC CKPyr/ieHus, q7e;u
KopoTkas. PasBepTeiBaHue IOJOK MO PaBHLIMH yraamMy (pHc. n,
MHOT1a MpUMEHsieMOoe Ha HEKOTOPhIX 3aBOJAX, ycnox{ngT npaBTy:)M
HYI0 3ajauy W yAepXKaHrue npoQuis B WMCTOBOM KaJi pe ¥ TMoTOMY
He PeKOMEH/YEeTCs.

. 4, OFULMM H YACTHBIE KO3¢®HIIHEHTHI JES®OPMAIIHH

O6wnit Ko3GduLueHT AepopMaurn B TNPOPHIBHBIX Kanubpax
J0J’KeH BbLIOUPATHCS U3 YCJIOBHE BBIMOJHEHHS Yrjia TpH BepLUHHE
apopuns. OMbIT MPOKATKH NOKAIEIBAET, UTO A MOJYHEHHS xocra-

P - v TOYHO OCTPOrO yrJa NpH BEepUIH-
-1~ T"77 7] He TOJWMHA 3ar0OTOBKH, 3a
naBaeMoil B mepBbifi mpoduae-

o T Hblfi Kaaubp, MHOJNKHA MPEBbI-
/ . aTh MaKCHMAaJbHYIO TOJIHHY

s #7777 > npokaThiBaeMOro npodmas  He
%& . meHee uem B 4,0—6,0 pas
'*Eﬁj T 7 (puc. 8). Ha 310 cooTHOLIEHHE
' ? ) ‘| BAMAIOT MapKa TPOKaThIBAEMOHN
% 5 W i5 20 z5 CTajd, OTHOLieHWe  JHaMeTpa

Homepa yeonxol BaJKOB K pasmepaMm npoduis,
Prc. 8. 3aBUCHMOCTb #HeOOXOLHMOIO cTeneHb CTEeCHEHHWd B Kaaubpax

o6uiero koapduuuenta tedpopMakd (B 4 Apyrie (GaKkTopbl.
YTOJLKOBBIX xaﬂnéq;:ax) OoT HoMeEpa Npo- HexoTopoe yMeHbLIeH”e TOJ-
R

| — IpOKaTKa W3 CIOKONHOH cTann:; 2 — npo- MWHBl 3ajaBaeMou HOJIOCP[ (mo

KaTka M3 Kulalled CTani, CPaBHEHHIO ¢ MOoJydarouieucsa ua3

rpadguka puc. 8) LONyCTHMO B

Tex cayuasx, KOTJa OHA HMeeT WM CrellanbHOe YTOJNUEHHE NoCe-
penute, wiu dopmy, npubaHKAOLLYIOCH K OBaly HJH pomOy.

C yBesuueHHEM TOJILKHbI 3aTOTOBKH, GOJblIe MPEeesoB, yKa3an-
dpIX Ha rpaduke puc. 8, BHINOJHEHHE YId yJaydllaeTcd. [ToaToMy
Ha MPaKTHKe, €CJH TOJbKO 3TOMY He MELWIoT Kakue-11u60 CreuH-
¢duueckue YCIOBHS, TONUIHHY 3aroTOBKM 4Yalle BCEro OepyT B 6--
8 pa3 Gosblie MAaKCHMAaJbHOH TOJILMHBI MPOKATHIBACGMOTO npoduas.
Eue Gosbiliee yBenudeHHe Kos(duuueHTa pedopMaluy Hexena-
TeJIbHO M3-3a MOJY4alol(erocs B 3TOM Cjyuae YBEJHUEHHS HHCAa
apoduJbHEIX KaaHO6pOB.

[lpunaThii obuwuit Koshduunent AedpopMalunH pacnpeensercs
10 MPONYCKaM, COracHo OOLMM NpaBuNaM KajHGPOBKH.

'~ Ha cpeaHecOpTHBIX CTaHax YacTHble KOIPPHLUHEHTHI nedopma-
UMM B 4epHOBBIX KanuOpax oOGp4HO HE MNpPEeBBILIAIOT 1,6—1,8 nas
KpYNHBIX M 1,8—2,2 nns MeJKUX M CPEIAHHX YTOJKOB. B uncToBOM
gkanubpe, B LeJsiX yBeJHUEHHS ero CTOHKOCTH H MOony4eHus xoporued
fIOBEPXHOCTH FOTOBOrO NMpO(us, NPHMEHSAIOTC BO3MOXKHO MEHbIUHE
o6xatua. HuxHuil npedes KodpduluHeHToB Le(pOPMALHH B ITOM
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Ty4yae OTPAHHYMBAETCS JMIIb YCTOMYMBOCTBIO NMPOKATKH H COCTAB-
asier npuMepHo 1,07—1,12 nas kpynubix u 1,1—1,20 aas cpemuux
# MEJKHX YIOJIKOB.

5. PACYET PASMEPOB PA3BEPHYTBIX YIOJIKOBBIX KAJIUBPOB

Bonpocw pacuera pasmepoB KanuGpos st MPOKATKH YIJIOBOH
C€Tanu paccMatpuBaanch B paGorax H. Meua, A. I1. Bunorpanosa,
A. T1. Yexmapesa, A. ®. 'ososuHa, B. C. Cmupuosa u ap. Ocoben-
HO MoApo6GHO MeTOABl pacyeTa KaJTHGPOBOK YrJoBOH cTanu paspa-
Gotanel b. I1. BaxturosuiM [3] u . M. Crapuenko {2], kaxnblii u3
KOTOPBIX JaJ 3aKOHYEeHHYIO cuCTeMy GopMyJa AAs ONpeAeseHHs
Ji1o60ro npoMexytouHoro Kanubpa. OQHAKO HCMONb30BAHHE 3THX
METOJOB pacueTa Ha NPAKTHKe HHOIrAA NMPUBOAMT K 3aTATHBAHUIO
OCBOEHHS NPpoduaa B CBA3H C HeOOXOAUMOCTbIO KODPEKTHPOBOK pas-
MepoB Kaaubpos.

K HepocratkamM Meroga JI. M. CrapueHko cjenyer oTHecTu:
1) oTcyTcTBHEe YBA3KH TOJLUHHBE MOJOK C HX UIMPUHOH, MPHBenLIee
K owxOkaM BO BCeX NpUMepax pacueToB; 2) HeyaauHasg cxema
pPasBepThiBaHHUSI HEPaBHOOOKUX Yronkos (pHuc. 7).

K nepocratkaM OTHOCHTCA TaKiKe perjaaMeHTalus YIJOB pac-
KPHITHA MOJIOK, He CBfi3aHHAs C O00IKWM YUCJAOM NPOMNYCKOB H IpUMe-
HSIEMBIX KO3 PHUHEHTOB fedopMaLuH.

- Meton b. Il. baxTtunoBa, nonyuusuinii 6osee mWUPOKOE pacnpo-
CTpaHeHue, TakKKe MPUBOAMT MHOTAA K HENPaBMJLHOH KajauOpOBKe
10 CJAeAyIOUIMM MPHUUHAM:

I. He yuuTuiBaerca u3MeHeHHe IUMPHHBE KanubpoB (HauGosee
8aXXKHBI pasamep) 3a cueT usruba nmpocduas.

2. Ilpu BoiGOpe BBICOTHI 3aroTOBKH TaKyKe He NMPUHHMAeTcH BO
BHHMaHHE BO3MOMXKHOCTb H3MEHEHHs yIja PacKpHITHS 32 cueT usruba
MOJIOK. YUUThIBAR TOJABKO Ae(OPMALHIO LITAMIOBAHHUS, aBTOD 3aBbI-
1laeT BHICOTY 34aTOTOBKH W TeM CaMbiM HeoOXOAHMOE KOJIHUeCTBO
$acoHHBIX Kanubpos.

3. BeneHo ouinbouHOe NOHATHE «CMEIIEHHE BEPUIMHBI», HCMOJb-

3yeMoe NpU paclpejesleHHH YIUHPEHHs MeX/Ay WHPOKo# Hu y3KO#
TIOJIKAMHU.
- Huxe wusnaraercs cucTeMa pacyeTa pasMepoB  TePEXONHBIX
ceyeHHH npu KaauGpoOBKe YrJIOBOH CTAJMH, OCHOBAHHAsS HA aHAJHTH-
4YeCKOM OIlpejesieHHd TPOeKLUH JJIMHBI CpefHedl JIMHUHW [OJOK
B KaXXAO0M Kajaubpe.

Pacyer xanu6poBKH BeleTCs MPOTHB XOAAa TPOKATKH.

Uto6bl npelynpeaHTh HEYBSI3KH, KOTODbIE MOTYT BO3HHKHYTb
TIpH nepexofe OT YEPHOBHIX KaJuOpPOB € Pa3BepHYTHIMH NOJKaAMH
K YHCTOBOMY C NPSIMOJIMHEHHBIMH TNMOJKaMH, LiesecoolpasHo, nofob-
HO TOMY, KaK 3TO HesaeTcs mpH pacuere no Mmertopny b. IT. Baxrtu-
HOBa, YHCTOBOH Kanubp TakKe YCJOBHO NPEeACTAaBHTh B Pa3BepHY-
TOM BHAe. B 3TOM cjyuae 3aKOHOMeDHOCTH B M3MEHEHHH TeX HJH
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HHBIX BeJHUKH W TOPSHOK pacuera OyAyT CNpaBelJiMBHL JJs BCeX

Kanubpon 6e3 HCKIIOUEHHS. S
YcaoBHBIA yucToBOH Kanubp ¢ pa3BepHYTHIMH NOJKaMHU, C KOTO-
poro HauyMHaeTcsa pacueT CEepHH MNOAOOGHLIX YrOAKOBLIX KaJuGpoB,

nokasas Ha puc. 9. :

Puc., 9. Cxema 06pasoBaHHst YCIOBHOMO HHCTOBOTO
Kaauoépa:
! — fAeNCTBUTEJbHMA YUCTOBON Kanubp, 2 — YCJAOBHBIH 4M-
CTOBOH KaauGp.

K ocHOBHBIM pa3Mepawm, onpeessioLIMM XapakTep PasBepThBa-
HUS YrOJKOBOTO Kaaupa, B COOTBETCTBHH C MPHHATOH CXeMOR
(puc. 6, &), orHocsites Hy, C u K. Kpome Toro, mjis nocrpoeHus

I

Xk

L—T c ‘

Puc. 10. [HoscHuTesnoHas cxeMa K BbISOPY H pacyeTy
OCHOBHBIX PasMepsoB, OTHOCHIUHXCS K CpelHed JH-
HHHM YCJIOBROI'O UMCTOBOTO Kamubpa.

Kasu6pos A0JKHL ObITh HAHIEHBI ellle HEeCKOJbKO pasMepos (mpo-
U3BOMHBIX OT OCHOBHBIX), MOKAa3aHHbIX HA puc. 0. YunTeiBas 3ame-
yaHus, W3J0XKeHHbie B Tnaparpade 3, 10 noBody ray6Guuel Kanubpa
M pafHYyCOB CKPYIVIEHHS MOJOK, & TaKKe HMeloUuldecs IpaxkTHYecKue
Kaaubposku n pekomenpauuu B Tpyaax M. Meua, A. Il. Yekmape-
sa, b I1. Baxtunosa, [I. M. Crapuenxo, E. Definona, B. B. Mepexu-
Ha ¥ Ap., aad Beibopa H; 0 R MOXHO NPHHATb CJedylOLlHe COOTHO-
LLeHHs:

o 12

a) A5 paBHOGOKHMX YroJKOB

Hy=(0,4—0,45)¢; (1)
R =(0,8— 0,95) { = const; (2)
0) s HepaBHOGOKUX yroaKoB
I, +1
H, = (0,4 = 0,45) % : 3)
R. = (1,0 —1,1) I, = const; 4
R; =(0,7—0,8)/; = const. (5)

Ilpunumaemele no STHM COOTHOUIEHHAM DAa3MEPH MOJKHO OKpYI-
AATL DO LEJbIX MUIMHMETPOB (MENKHe YTOJKH), YeTHbIX BeauunH
(cpeanue yroaxu) wam KPaTHBIX MATH (KPynHbIE yroaKH).

Oc*rauanble PasMephl HaxoAAT H3 CACAYIOUMX OUYEBHAHLIX COOT-
HOLIEHHI:

a) AAs paBHOGOKHX YTOJKOB

oy = By = 45°; (6)
C = H, = const; (7
|
| I, = 1—7 by 8
6) AN HePaBHOGOKHX YrOJIKOB
!
B .
tg oy = l_a , (9)
tg 8 b
g Y1 = l_ﬁ » ) (10)
_ M X .
C. = g = Const: (11
H
C = ! = M
B o const; (12)
!
lca=[¢‘7h1, » (13)
!
lcs=lg—2—hl. (14)

o [lpu onpenenenuu AnuHB! cpenHell JHHUU TONOK MO0 ypaBHEHHAM
8, (13) w (14) mon [, I, n /s nounmarores «ropsiydie pasmMepbi»
TOJIOK TOTOBOTO NpPoGHIs. :

Jme]%U“PHHa YC/MOBHOTO 4HCTOBOrO kajubpa MHTEpeca He TpencTas-
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dopma nocaeayounx kanubpos, TaK Ke Kak aHMg)OISM?I y}czﬂon°
HOTO UHCTOBOrO Kanubpa, ompeneJsaeTcst PasMep . H3(;HTZ,1J1b’Hy10~
W TIPON3BOJHLIM PasMepoM B (npoekiuK MoKy Ha quTu i
oce). Ilpn sTOM pasMepEl C u R moryt OblTh ngccqmaﬂﬂbim cox
KaJubpoB HEeU3MEHHBIMH, %aBbeMM pa3mepam, D
poro Kaaubpa. "
ycmﬁ:f;eoagggi(énbﬂoe y3MeHeHHe yraa pacprn*mIcgﬁgloia%%npo:

u3MeHeHHeM Bb
oGHee BCero peryJiupoBarh
(Tl Heﬁgazﬁepom H (puc. 11). Tlpu sToMm, COrJIACHO PeKOMeHAalHh

[ N

a,

Pue. 11, llocaenuBare/bHOCTD H3MEHeHH s ((I))?BME
cpeAHedl NHHEM NGJIOK nyTeM M3MeneHun BBIC
B CEPUH YroJKOBBIX kanubpos.

eNEHWs
A Il Uexmapesa, nanbonee fpaBUAbHBIM MeToLngaéjpl)}gzggi):é o
' gedopmannu uaruba no kanubpam ﬂBﬂﬂeTCﬂHHM“ oneite bl
Luna nponopuuoHanbHoCTH Men LY aécommOBam1 OaThI e
npupaienueM yrioe sakpeiTust. MHpiMn g u3’m6 M o
o6atue B Kanubpe, T€M fonplue H nony6cme o e )

yMeHblUCHHE BENNUNHDI H ot xanu pg K oDy o
[OJIKHO COCTABAfATL TAKYO HKE gacTh OT 00Iero

2 u6pa — ),
4 BbLICOTH TEPBOTO Kal
uHpl (T. €. OT MPHHATO 1),
'iiﬁyﬁo 06)K(a"me B paHHOM Kanuope cocTapaser oOT cyMMap ‘
o6xKaTusl,
H—H _ Ah _ bk
-H| - Yah haar "’hl

uxa — K
(pasmepn CO WITPHUXOM OTHOCATCA K ucgom)om;ll/,baa?g:-;d mrjgonopumr
acueTa Kanauopy).
npeapAyleMy 1o Xony p K
ngcne npocTeHInX npeoOpa3oBaHni nojyuaem

' H—————Bh,
W=H—

rpe H, — BBLICOTA yCJIOBHOTO ypcToBOro Kaaubpa;

—T T oduas, :

h oJiIHa TFOTOBOrO TP i ) )

h - cO/ILMBA 3arOTOBKH, 3aAaBaEMOM p nepebii NPOPHIL
sar

HbIl KaJHOP.
14

Ha puc. 12 npencraenedsl KanuOpel, HasoXKeHHblEe ABYT H3
ApYra npu NOCTPOEHWH MX MO rpeanaraemoMy Mertody. [opusoH-
TaJibHbI€ YUACTKH CPEAHUX JIUHHI BCEX KaJAHGPOB YCJIOBHO NMOKA3aHbL
COBMEIUEeHHBIMH B OAHy AuHmio. PakTH4eckoe NOJNOKEHNE 3a4aBae-:
MOH MOJIOCHL MO OTHOLIEHHIO K KajauOpy, B KOTOPLIH OHA MOCTYNaeT,
YyCTaHOBUTb TPyAHO. OHO 3aBHCHT OT MHOTUX (aKTOPOB, IV1ABHBIM:
n3 KOTODBIX fBJAETCS PABEHCTBO AABJEHUWHA Ha BePXHMH U HUKHHH
BaJiKH. Heo6x0QuMO Tak:Ke 3aMeTHTb, UYTO YBEJIHUEHHE LIHPHHbI
APOEKIMI TOJIOK MO XOAY NPOKATKM, MOKasanwoe Ha puc. 11 u 12,

-8, i
-8, ‘ .v___,.I:,____P - é: o

Puc. 12, Hanoxenune waGnolcs CMEKHBIX Kanuépos, To-
siCHsIOlUlee XapaxkTep Aed@OpMamnKM NpH NOCTYNJEHHH 110-
JIOCHl B CJACAYIOLIHH Kaanbp,

FlOﬂyHaeTCﬂ He BCeraa. BCJIBL\CTBHG naruda WnprHa CJAEOYIOUETo
xaaunbpa MOXKeT OKa3aThCsl pAaBHOH waM Jake MeHbLleil, ueMm y
ipepplayiero. B nocaegHem caydae HeoOXONMMO NPCCJAEAUTb 38
BO3MOMHOCTLIO NMPOHHKHOBEHHST NPOdUAs B CJACAYVIOWME Kanubp,
perysnupysl BeJHYHHY BHITYCKA H BbICOTY OypTOB.

HavGonee sakHbIM Npu NMOCTPOEHHM HOCJAEAVIOWIMX KaJaubpos
ABJACTCA OTpeNeNeHHe HX IIHPHHBL, WCXOAA M3 32JaHHOM JIIHHE
CpeaHel JIMHHK TI0JIOK.

Hccneposanns H. Meua (1], 1. M. Crapuenko [2] ¥ - onuiTy
agropa [10] nokazany, 4To npu-AeOPMALHK B PA3BEPHYTHIX YroJ-
KOBBIX Kaaubpax M3MeHeHWe KPHBH3HBI CpeAHell JIMHMHM MPOHUCXOAHT
HYACTHYHO 3a CueT M3rW6a MW YacTHUUYHO 3a CYeT IUTAMIIOBAHHY, NpPH-
ueM NoCJeAHee 3aMETHO CKa3blBAETCs JHLWb B NEPBLIX (OAHOM -&559
npoduabubix Kaaubpax. B nocaeayionwix Kanubpax cpeaHas JHUHUS
MOJIOK H3MEHSIeT CBOIO JUIHHY JHLWb BCJEACTBHE yuUIHpeHus. HM3me-
HeHHe yIJa packKphTHA MNMoJ0K (M3rub), Ha JJHHE UX cpelHel
JIMHUH, KaK NOKA43aJH CrelHadbHble OINBIThl ABTOPA, MPAKTHUECKH
He OTParkaeTcsi, 33 UCKJIOYEHHEM Cayyast, MOKa3aHHOro Ha puc. 1,2l

I Cywecrsyer npoTHpomosoxaas Touka 3peHus. Onwmtel B. B. Mepekwna [8]
NOKa3blBAIOT, YTO H3rHO 3JeMeHTOB Npoduas B KajguGpe BHI3LIBAET YBeJHueHHe

cpeiHeli JIMHHH npo¢uJs, COM3MEPHMOe N0 BeJHUYHHE € yUINpeHHeM CpeflHed JIHHHK-
oT ofkaTHsl pacKaTa B BasJkax (IpHM. pen). .
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.

Onpenenys AJUHY cpedHeil JUHMH TOJNKH B YHCTOBOM xaan6pe
4 rocJeloBaTeNLHO MU3MeHss ee N0 XO4y KaJHUOPOBKH Ha BEJUUHHY
CTeCHEHHOTO YUIMPEHHSA, MOXHO 3apaHce (a0 pacucTa OCTaJbHBIX
pa3Mepos KanubpoB) yCTaHOBUTD IAHHY cpeiHedl JIMHHM BO BCEX
oCTaJbHBIX Kaanpax, HeoOXOAMMYIO IJid npaBUAbHOIO 3anoJjiHe-
HUS UX.

Wcnonassyem puc. 13, fpeacTaBasIoLIui noctTpoeHye passepHy-
toll cpefHed NHHWM NOJKH, crnpaBeAJnBOe LS4 J1060ro yroJIKOBOro
kanuGpa, ANA HAXOMJEHHH 10 N3BECTHLIM pasmepam (I, C, R, h
al) yrnosa v fu npoexuuit NoaoK Bs H B; .

Puc. 13. TlosicaurenpHas cxema K onpeaeneHuio
[IpOeKUHH Cpedied JHHHM NOJIOK.

3HayeHHs yrjoB @ U § HAXORATCS U3 tpeyroastukos DGI DIM

tga=CH—; (16)
wi= 2t an

[Tpoekuusi J1eBOH TOJKH HAXOLUTCS KakK CyMMa OTPE3KOB C.
:]

a o

Rtg—Q—n KA, rae BeJHunHa KA wmosker GpiTb HalileHa N0 M3BECT-

wolt mnmme cpenneit anHnu AD, nocae BbIeTa u3 Hee ayru KF w
orpeaka FD.

AK = I,,— (KF + FD) :lca~[Ra+< d —Rtg—;—ﬂ.

sina

Takum 06pasoM

B, — C. 4+ Rig - +l,—Roa— o~ + Rig
2 b sina 2

5495+

OTKYyJa, MocJie npocTedlunx npeobpasoBaHHui,
B. =1, — C()/ 1 +1g@a—1)+R, <2tg 2 - 0,017451°) (18
[Tpoekuuns mManoifi MOJKH HAXOAKUTCH 0 AHAJOTHU

By =1, —Co(V 1418 —1) + Ry (2tg £ 0,017453°) . (19)

Ins paBHoGOKHX YyronkoB a=p u B, == By .
W BPazmycu AJ151 MTPOBeNeHUs CPeAHHX JIMHKI MOJIOK, Kak yxKe yKa-
1BAJI0Ch, OCTAIOTCH HEM3MEHHBIMH QIS BCeX Kanubpos. Pannycu
BepXHeH ‘M HHKHell MOBepXHOCTEH MOJOK M3MEHFIOTCA B 3aBUCHMO-

CTH OT HX TOJILIMHLI M COOTBETCTBEHHO COCTaBAAT R — tl—HR+h— :
2

.HHHHH, o6paay}omne npsiMbple YYAaCTKH MOJOK, MNPOBOAATCH napan-

Puc. 14. TlocTpoeHue BepPXHErO 'H HHIKHETO KOHTY-
pPOB TNOJIOK MO HM3BECTHOH CpelHeHd JWHHH.

JeNbHO COOTBETCTBYIOWMM TNPAMBIM  yuacTKaM CpefdHed JIHHHM

(puc. 14).

Me?onn‘aﬂ BLicoTa wabaona (H,) ob6bluHO MHTepeca He NMPeACTaB-
, NOCKOAbKY NpH €ro M3roTOBJEHHH OHA NOJy4aeTcst aBTOMATH-

4eCKH, B NPOLeCCe MPOCTPOEHHA. OaHako, ecay HeoOXOAHMO, 3Ty
BbICOTY MOXKHO HAHTH N0 YpaBHEHHIO '

B—a

i Cos

Hy=H -2
+ = | (20)
Cos 5

R (1T
Hy=H 4 (V1+1g%a +1). (20a)

Pacuers
rpaqmqecm;MnonypaBHeHMM (18) u (19) Moryr OuiTb 3aMeHeHm
octpoeHrem. [lpu 3TomM Ha wueprexe 6
> o , Tofo6HOM
= . M. llltepsos e o 17
s D B R '



puc. 11, BBIMOMHEHHOM B KPYNHOM Maciutabe, MeNKHMH H3MeDEHHs-
MM LHPKYJAS OTKJAANLIBAETCS M3BeCTHAs [MJIMHA U3OTHYTOR cpeanel
JUHUY KaxX0# M3 MOJOK, Mocje Uero 3aMepsloTCs Mpoekuuu B,
u Bg. Pacreop uupxkyns nodaxen ObITh MpeaBapUTenbHO NpoBepeH
nyTeM TiIATENbHOTO 3amepa CYyMMbI MHOTOKPATHBIX OTJOXEHHH
APUHATON BEJIHYHUHBI OTPE3Ka.

Pacuer ywupeHuss B yCAOBHSX YTOJKOBBLIX KanubpoB HMMeeT He-

X N kotopele ocobeHHocTn. Pabora-
Ao T W mu A. Il. UekmapeBa u HekoTO-
‘ ! ( pHIX APYTHX HccjegoBartened, a
251 ‘ - TaKkKe CreunanbHbIMH ONbLITAMHY
/ astopa [10], ycTtaHoBjaeHo, uTO

. IIpH HakjaOHE CTeHOK KaJaubpa

20—+ —~—1 — S CyMMdpHad BeJUUHHA CBOGOLHO-
ro yUWHKDEHHS CPEeAHHX JIHHAH

| > OJIOK MOYKET CYIECTBEHHO OF-

o 0 | 7l anuatecs or ceobomHoro ywmnpe-
| ; 1 ‘ { . HMA Ha rnaakoit Gouke. Uem

W ! x - oCTpec yroj Mexnay TOoJKaMy,

0 20 «W) 0 80 90 0 o

2y unu 3-8

G0 B0 0 70 W0 &0 60
yoon mexdy ronkamu S0-(a- gl

foJiblueil  CTenewun CcCyMMapHoe
(npuxonsimeecs Ha o6e NOJMKH)

cBOGOAHOE YIIMPEHHE CPENHUX "~

TéM GONplie UX HAKJOH H TeM B

Puc. 15 3aBUCHMOCTD KO3 GhHUMEHTA,

y'-[HTbIBa}OU_lel"O YBEJHUEHHUE YWUDPEHHA

BCJAEACTBHE HaxJi0OHa CTRHOK Kannépa

(K), oT BeJMUMHBl Yraa Mexay noJa-
KaMH.

JduHUE nonok (Ab.,) npesbiaer

CcBOGOJAHOE ylIMpeHHe Ha raaj-
Ko#l Gouxe (Ab). YkazaHnHOe $iB-
JIEHHE '0TUACTH MOXKHO OOBACHHUTD

‘yBeJiHUEHHEM [JHMHBI ovara je-
dopmaunu (1pr ToM Ke Ah) c ysennuenneM HakjoHa Kaaubpa.
Baarogaps 3ToMy AJ9 onpefeseHust cBOGOAHOTO CyMMapHOTro yLIH-
peHUs CPeAHHX JIHHHI B YyroMKOBOM Kaaubpe pe3y/ibTaThl, NOJYUEH-
gple NPy pacuete yluupeHus no oberuHbiM  ¢Qopmynam!, caenyer
YMHOXKATb HA KOI(MOHUHEHT, YUNTHIBAIOUIUH yBENUUEHHE YUIHPeHH:
BCJAEJACTBME HaJHUUS yrja Mexay noaxkamu (K)
3HayeHua 3Toro KoadduUHeHTa MOXKHO 6parh u3 rpaduka puc. 15.

IIpu npokarke B 3aKPbIThIX Kanubpax pacueT AJHHBI CpeaHel
JAUHWH NOJAKH HeOOXOAMMO [IDOM3BOAMTB HCXOAS U3 NPHMEHEHHS
¢TecHeHHQro ywupenus (Ab.,), 4TO TrapaHTHPYeT NPABHUJILHOCTb
BLINOJIHEHHs] LIHPHHBL MOJOK TPOMEKYTOUHBIX KaauGpor. MokHe
' PEKOMEHJ0BATh jJis 9TOrO Caydyast

_ Ab., = (0,5 — 0,65) Abe 5.~ (22)
I B nanpuefiliem It pacueTa YUIMDEHHS HpH-MEHﬂeTCH:hoﬁLU.eH3BeCTHaﬂ dop-

myna bB. Tl. Baxtunosa N "y
L — h
Ab=1,15— h——1.
éb , QH(VRA 2f) :

B .OTKPHITOM uMcTOBOM Kanubpe AJHHA TNOJOK H3MEHSeTca Ha
UOJIHYI0O BeJHYHHY CyMMapHOro cBOOOAHOIO YLIMDEHUA CPeaHHX
Auunl (Ab., = Ab,.,).

Onpepenesnass no ypaeHeHuio (22) BeJHYHHA CTECHEHHOTO
VWHpeHus B caydyae KanuOpOBKKH HepaBHOBOKOrO YroJKa JOJKHA
OniTh pacnpenesela Ha o6e NoJku He nopoeHy. Mcxons W3 pasen-
CTBa BBHITAXEK KOPOTKOH M AJIMHHOH IMOJIOK, MOXKHO Hanucarth (pas-
MEpH CO WITPHUXOM OTHOCSTCH K HCKOMOMY Kanaubpy, a Ge3 WTpH-
Xa — ¥ npeislylieMY NO XOAy pacyera):

tne F. # Fsg — coOTBETCTBEHHO nJOWAAK JJUHHOH H KOPOTKOH
"NIOJIOK, '

Bbipaxas niouwaab KaxKIOHK H3 NMOJOK KaK MPOM3BEACHHE AJHHbI
‘CPenHeld JHHUY Ha TOJLHHY, MOJyUaeM:

(eg —BOYH (lg— AbR) K’ nooOE
( lcah lcg h F‘ )L'l’

OTKYyNa
Ab, 1, 0
Aby T

A : )
ab, 1. Ao (23)
Mg T tg N

T. €. yulnpeHne Kax;Jo# H3 fI0J0K NPONOPUHOHANBHO ee JuHe. DTOT
BhiBO4 HaXOAMUTCA B COOTBETCTBHUU C 061.LleH3BeCTHbIM MONI0KEeHHUEM
*reoppm npoxaﬂm [e] paBHOMEDHOM paCHPEILQHEHHH BeJlI/ll-H/lel yum-

pex—um no Bceld WHPpHHE MN0J0OCH H ﬂOllTBE‘p)K[lHET aHa.HOI‘}’HHOE

sMiupuueckoe npasuao M. M. KoueroBa [4]  Apyrux KaniuGpoB-

ULHKOB.
Pelas cOBMeCTHO ypaBHEHHS

Ab, + Aby = AbD,,

Ab, !
sbg

HoaynaeM, WTO AR, ARWAHOH NOJAKH YIIUPEHHE COCTABHT

\ o« — —a_” b v 4
Ab I+ 1 Aber (24)

ok ‘ : 1y

PN AR N



a2 01 KOPOTKOH

b (25)
Abﬁ = ﬁ Abc‘r'

a

[Ipu kanu6poske paBHOGOKHUX YrOJIKOB

Ab, — Aby = I?Abc,. (26)

Hnuna cpegHelt JIMHMM MOJIKH B HCKOMOM KaJHGpe HAXOXHTCS
MO ypPaBHEHHUSAM:

| le, = le,— Abg, @7)
. ;0 o8
leg = Ly — Abp. (28)
Ons paBHOGOKUX YrONKOB
L=1 — —; Ab... (29)

Pannycel 3akpyriieRuil B MecTax CThbiKa MOJIOK, B LENSX JY4UIEro
BHIMONHEHHST YyrAa, CJAefyeT YBeJMUHUBATh HECKOJbKO Godblle, uem
TOJLUUHY NOJOK

r'=rn+Ah (30)

(pasmepnl CO LITPHXOM OTHOCATCA K HCKOMOMY Kaaubpy, 6e3 mrTpu-
Xa — K npedblAyuieMy no xoay pacuera). Paauyc saxkpyraenus B
YuCcTOBOM KajHOpe mpuHuMmaetrcsa coraacHo ['OCTy.

IIpn npoxkaTke B 3aKpLITHIX KaauGpax pazbeMbl UX UePeNyIoTCH.
B npeauncrosom kanuGpe paszbem genaercs B BepxHeil yacTu (ecnn
YHCTOBOH KaNHOGD He MMeeT CTeCHeHHWs YyLIHMPeHUs ).

Beinyck kanu6poB (Ha puc. 23 — tg ) HasHauyaeTcsi B npene-

x 10—15%.
naxPaonnycuA)saprmeHnﬁ Ha KOHLAX MOJOK MOXHO ﬂpI/IHHM.aTb B
. cooTBeTcTBUM ¢ pexkoMmedpauxeli b. I'l. bBaxtuHoBa, a uMeHHO:

" a) B Kanubpax, HMEIIIHX Pa3beM CBEPXY, paiuyc ﬂpHHHﬁMaETCﬂ
.Oonbiie pagmyca npeawayuiero (mo Xoay pacdeTa) KasnubGpa Ha
BeJIMYUHY 006XKaTHd, T. €.

r'=r-+ A (31)

6) B kKanuGpax, HMelOWHX pa3beM CHU3Y, PaAHyC CJeLyeT Npu-
HUMAaTb PaBHLIM WJIH HEMHOro GoJiblie BeJIHYHHBL 0GKATHA B npe-

apayuleM xanubpe, T. e,

r' > Ah. (32)
[Taowane yronkoeweix Kanubpoe onpenensercsa no Gopmy.e
| F=102k(l, +1g), (33)
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rae 1,02 — xosdduuuent, yuurwsaommuii IJI0UAAb KPHBOJHHETHOTO

Tpeyronbhuka, o6pasoBaHHOr0 PafuyCcoOM r HA CTBIKE MONOK.
Pacuer g TpoexTrupoBaHue KaaubpoBOK co

CBOGOAHLIM yWHpeHHeM NPOU3BOAMTCA B OCHOBHOM TO

. TEM 2Ke nMpapuaaM, 4To M CO CcTecHeHHbiM. HawnGosee Ba*HbIM B

STOM Cayyae gBASEeTCS NPABUJbHBIN BbI0OD ofLeit cxembl npokaTKu
H YBA3KA €€ C UHCAOM M PACMoNiomeHHeM paGounx KaeTell Ha cTane.
Iox o6uweit cxemoii IPOKATKH 31eChb NOHMMAeTCH pa3MeleHue
B KaJHOPOBKE OTKDLITHIX, 3aKPBITHIX H peGpoBbIX Kanubpos.

a 4

: 1
o
) AN N
~ o~ & 7 “ A 5/(/1
™ - B !
= “ i@ ~ ,
b < g L7 ] ,
L

- ~ - v
o P A
> > B 8kn,
* N ™
N = 13xn ¥
A frn Qg ~ Oxn
S Ioe ‘
Rl o

¥ 154n. Skn’ O

Puc. 16. Ipumeper ReACTBYOIWMX KamuGpoBoK, BKIOYAIOIUX KaNHGph
€O CBOSOAMLIM YIUHDEHHEM:

@ —xaaubporka yronka 11/47X1 1147 % 1] 47" ya crape 230 [4); 6 — xanubposka
yroaka 40 X 40 X'4 wna crane 230 (KpHBopomcKii MeTanaypruuecknii sasop):
8 — KaanGpoBKka yroaka 45 X 45 X 3,0-3,5 na crane 300 (MMK).

[MpuMepwr ucnonbzosanns KaJHGpoB co CBOGOMHEIM YIIHpEeHHeM
AN NONYUeHHST YIJIOBOH CTaju NPUBEAEHB! HA puc. 16.

Hrto6nl npenynpennts usmenenne pasMepoB noJiockl, MOCTyMalo-
meil B YMCTOBOI Kaaubp, a C/ICL0BATENbHO, M U3MEHEHHE HIMDPHHBI
HOJOK B TOTOBOM Npo(HAe, NPeAUHCTOBON, a HHOTAA A4Xe ABA HAW
TP KannGpa, npeauiecTnyiouiie UUCTOBOMY, MAEJAI0T 3aKPHLITHIMH.
- Hem Goabuie B xanu6poske SaKPHITRIX KannGpoB, TeM Jierue npouc-
' XOAHT HacTpoiika Ha Npoduab, HO TeM B MEHblUEl CTeNeHH HCHOJb-
\3yloTcs NMPEUMYLIECTBA KaNHGPOB CO CBOGOANBIM YILHPEHUEM.

Ipumenenie  anunnoi cepur  (Gonbile ABYX-Tpex noapsin)
OTKDLITHIX KaJHOPOB TaKkKe HeskejqaTesbHo, NMOCKOJILKY BCJECACTBHE
MSMCHCHUS YUIHPEHUs 3aTPYAHACTCS KOHTPOJb UIMPUHBL U CHMMeT-
PHYHOCTH npogu.s.

21



Bosbllioe 3HAUEHHe A ycrewHon ;0)3601‘131 'Kannéposkuﬂ coegag:
GOMHBIM YIIHPEHHEM HMEET HpaBuibHbi BLIGOP nonomek}gx eg' )
apix Kanuopos. [1osTomy HEOGXORUMO VUUTBIBATh cneeLPcl) 1}1{10H+p0m

¥ i kaauGp, B Uenax Jayd
a) nocaennuit peGposoi xa , | Kourponn
" 0¥HO OauKe WiIu Tpeld
WHPAHBL, JOMXKEH OblTb BOIM -
éax%mb;m KagubpaM, OKOHYATEspHO onpeaesoWnM LHPHHY TP
WS,
6) pe6Gposrie KanuOpb AOKIbL HE cruGatb, 2 06KHMaTh MOJKR
IX LIUPUHY. )
apoduaA, T. € H3MEHATL BX U ) .
P SIJTO6b,I kannGposka OTBEUAJA BTOPOMY TpeGoBaHuIo, nocneéismh
pe6posoit Kanubp ROMKeEH HAaXOAMTHCS He oueHb GJAU3KO OT 4

$ 1), pacrnojiarasch
GLIUHO HE BuuKe 4YeM YeTBepTbiH),
oro. kamGpa (0 B KJETsX, NPOKATLIBAIOWINX

eue lOCTATOUHO TOJICTYIO
nonocy. Hem Gosbue miw-
pUHa TOJOK TOTOBOTO MPO-
Guas w uemM OHW TOHBUIE.
TeMm fAaJjplie OT KOHIA NPO-
KaTkH JoJKeH OblTbh 10~
caennuil pe6poBoii Kamulp.

™~ Mo 3roit npuunne Kanud-
i .

N L pORKH CO CBOGOMHEIM YILH-

T peHueM i NPOKATKH

X YTOJKOB [pHME-
Puc. 17. TTonysakpbiThe YroOnKoBhie Xa- KPYNHB! e}LLKO p
AMGPH © UACTHUHbLIM CTeCHenHeMm Yuupe: HATCH P .
| HESL ®opma TOCTENNeTO pe-

. Gposoro Kajupa TaKxe
qOMKHA BLIGUPATHCS W3 pacueTa 00YKATHA WHPHHEL, A HE usrvba
noJoK. BMmecTe ¢ TeM, HE cjiellyeT 3TOT Kaaubp npeBpaniaTh B Ka-
anGp, nonoGHbIli MPHMEHSIEMBIM NIDH  MPOKATKE n(6moc, Tax Kg:} 2
3TOM caydae HeOGXOAMMOCTb HHTEHCHBHOrO CTH auus nono
nocaeayionmx Kanuépax Gyaer 3aTpyasaTh HACTPOHKY CTaHa. .

Jlnsi ocTadbHBIX peOpOBLIX Kannbpos, ecad OHW HMEIOTCd, TNep
YHCTEHHbIX BHILE TPyAHOCTEH ¢ BHIOOPOM dopmbt  obbluHC H€

aer.

BOBII;I;Iéqu KaaNGPOBKH MOMKHO BECTH M0 NPELNONKEHHBIM m;;lm;
ypapuenusimM. Hexotopsie OTCTyM/CHH crejyeT Ienatb nmuBy;MpVl
BeifOpe BLICOTH Kanubpa (H), utoGpl crufanue B 4uCTO Mo
MoCJAeMHAX YEePHOBHIX MPONMYCKax MPOXOINIO0 Gonee WHTEHCH o
Pasmepbl peGposoro kaanGpa HasHawaloTcd uexoaa w3 Gop!
sazapaeMoro npoduas H cooBpamenul, H3N0MKEHHBIX BbILIE. _

B HeKOTOPHIX KaaubpoBRax NpUMEHSIOTCH Kanubpel ,.C yacTHy
HLIM CTecHeHdeM ymmuperns (puc. 17), Kotopeie 1o xapaKkrepy HX
paboTh ABAKIOTCA KAK Obl MPOMEKYTOUHLIMI MeXKAY 3aKPBITHIMH
u OTKpETEMA. KanuGpbi ¢ yaCTHUALIM CTeCHeHUEM ymnpeHT;{w:ﬁ
CPaBHEHMIO € OTKPBITEIMHA JyULIe (hUKCUPYIOT nonomeweﬂu CH] laTb
PHYHOCTL TOJIOCH, @ TaKXKe MO3BONAIOT TOouHee YCTaHaBJUB
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apmaTtypy, HO IDHM 3TOM He JONMYCKAaeTCsd HCNOAb30BaHHE OJHOrG
Kanubpa Anga HECKOJABKMX npodu.jell yracoBoil cradu.

IlpuMep pacuera cxembl NPOKATKH, BKModaouleil kaaubpwl co
cBOBONHBIM YIIMpPEHHEM, NPUBOAUTCS HHKE.

Pacyer xasnubpos npeaycMaTpHBAOUWUX 3a-
La4yy 3aroTOBKH B JHAaroHaJdbHOM TNOJOMXEHHN
(¢nWaroHaJbHBIY MEeTOA»), 3aBHCUT OT QOPMbl HPHHATHIX
Kanubpos. Ilpn 3TOM BO3MOXKHH [Ba BapHaHTa NOJYUCHHA NpPO-
huast:

I. I'lpokatka B8 ofwniunpix Kanubpax ¢ sanadcii B nepsblft Npos
¢uAbHBIE Kanubp pomMOHueCKOM WJIH CXOAHOH ¢ Hed no Qopme
nonockl. B 3TOM cjiyuae pacyeT B OCHOBHOM BeJeTCsi MO PaccMoT-
peHHOMY Bpllle METOAYy C HEKOTOPOH KOPPEKTHPOBKOH OQHOTO-ABYX
npouiabHBIX KaaubpoB B LesX yBeJHUEeHUA yCTOHUMBOCTH pomba
(puc. 1,0). Wlupuna nepeux npodusbhbiX KajaubpPOB HaXOAHTCS
rpapuyecky MyTeM MOCTPOEHHA HeoOXOAMMOH JJIMHBI CpefiHeldl JHHHY
NONKH. YroJsl PACKPLITUA NOJOK MEPBHIX ABYX NPOPHABbHBIX Kanub-
DOB H TYMoOH yrosa 3ajaBaemMoro pom6a, 1o BO3MOXKHOCTH, MPHHH-
MaroTCsl MPHMEPHO OAHHAKOBBIMH. Pa3Mepnl poMmOuyecxoro xaaubpa
HEXOASTCSl KOHCTPYKTHBHO.

2. I'lpokaTtka c TOCTOSiHHOH BbICOTOM /I M MOCTOSHHLIM YIJAOM
packpbitra moJox (90°) Bo Bcex kaaubpax. KoHCTpykuusa Kagaub-
poB noxazama Ha puc. 18 TlockosabKy B 3TOM <Cnyuae BO BCex
kamuGpax o= =45° (a1 paBHOGOKHX YrOAKOB), ypasHeHHe A9
HaXOXKOEeHUsl BeJHUMHBLI TIPOEKUHY NOJKH B NIPEAUUCTOBOM Kasaulpe
nonyJyaer BUJL

B=1,—0,4142C -+ 0,0430R. (34)

B nocaenyiomwsx kaaubpax BeNMUYHHA NIPOEKUMH KaKAOH U3 NOJ0K
Onpenesasiercs Mo ypaBHEHHIO

B =B 1 Ab, \(Al—AL). (35)
3pech 0003HAUEHHUS CO ILITPHXOM OTHOCATCH K HCKOMOMY, a 0Ge3
WTPHXa — K NPEeALAYILEMY 110 XOAY pacueTra Kaaubpy.

B ypasHenun (30) uepes Al. o6Go3HaueHa nNONpaBKa, pasHas
pasnule Me)iy AJHHAMu OTpe3kos AB, NpuHHMaeMOro B Npelbl-
AVUINX BLIKAAIKAX 3a CcpepHiolo Jgaunuio, U AB’ — dakTiueckoit
cpeaHell JWUHeN TNOJKH, YUYHTLIBAOIEH paAuyC 3aKpyrJaeHus Ha

cTeike noqaok (puc. 19). [nasg uactHoro cayuasi, Koraa a=45°
MONpaBKa HaXOHAHTCS 1O -YPaBHEHHUIO

Al = 0,107 <r + %) . (36)

[Tonpagky Ha naMeHeHne BeAHUMHBI Al. OT Kaaubpa K kanubpy

14
(Al.— Al))  caeporano Gnl BKAIOUUTHL TAKXKe BO BCE TMOJYYEHHbLIE
BBILIE YpPABHEHUA NS HAXOKAEHHS BeJuuud B. W B3, rnpuueMm B
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Puc. 18. KaauSposka yrJaosod craun 75 X 75 XX 6, BHI-
NOJHEHHAR TO JAWATOHAllbHOMY MeTOAY ¢ HOCTOAHHEIM
YIJIOM PACKPHITHS TOJOK (kasubBposka KMK).

YCJIOBHAX MEpeMEeHHOro yIyia a pasHuua Mexay oTpesxamu AB w
AB’ (puc. 19) cocrasJser

Al = 17 (r + %} (tg @ — 0,0175:°). (37

OaHako HE3HAYHUTENLHOCTh Pa3HOCTH Alo—Al,  1pu OBLIYHEIX
KannuGpoBKax TNO03BOJAET fpeHefpeub 3TOH BEJAHUHHOM.
Ypasnenusimu (34) u (35) B npoulecce pacyeta KaJuGpOB MOXKHO
NCJib30BaThCs JHIUL 10 TEX NOP, NOKA HA H3OTHYTOH cpelHell nnHUu
MOJKH MMeeTCcsl NMPAMOH y4acToK MexxAy JAyramu, ONUCLIBAEMbIMi

pajuycamu R n r—l—% (puc. 19). B xanubpax, rxe Lyr cCOnpu«

-~

Puc. 19. INosicuutensuas cxema x onpe- Puc, 20. TIpuMep KOHCTPYKUMH MEPBO-
 IeJeHHIO BeJMuHHBl Alc. ro npodHabHoro kaawbpa JAAR  Npo-

' ‘ KaTK{ [10 [HATOHaNLHOMY MeTOdy He-

paBHoGokoro yroska ([. M. Crapuenxo}.

KacaroTcsi, OMpefeseHnHe BeJUUMHbl  [POCKUMH NOJOK AOJKHO
BECTHCH TrpadhuuecKiM MyTeMm.

Bo Bcem ocTasbHOM pacueT M MOCTpOeHHe KalauOPOBOK MO Kax-
LOMY M3 BapHMAHTOB NHATOHAJBHOIO METOJa AHaJOrHYHBI H3JO0MXKeH-
HbIM BbILIE,

Bapuautul NMocTPOEHHA MNepBLIX NPOQHALHBIX KaaubpoB HaHbt
Ha puc. [, 18 u 31,

O6unii kosGpruvenT AedOpMAUHH NpEABapUTEABLHO Onpeess-
€TCA M5 pPacueTa, YTO 3arOTOBKH, 3alaBaeMble B NEPBLIH NpodHIbs
Hblil KanuGp, WMEIT CTOPOHbLI, NPEBLIUAION(HE pPa3Mephbl MOJ0K
rotoso#l yrsioso#l craau B 1,15—1,3 pas3sa.

Kann6poska no nepsoMy BapuHaHTy JAKaTOHAJBLHOrO METONA
npeanouTuTesbHee. B 3ToM cayuae raybuHa xaauGpa noayuaercs
MeHblIe, YTO CNocOOCTBYET COXPaHEHHIO TNPOYHOCTH BAJKOB H
yMeHbLIEHHI0 PAabOThl CHJ TPEHUS, BhLI3LIBAIOIIMX H3HOC. .

KanuGpoBxM 1o anaroHanbHOMY MeETOAY [AJAd HepaBHOOOKHX
YrOJIKOB BCJAEACTBHE HEAOCTaTOYHO YCTOHYMBOTO MOJOXKEHHS 3aro-

TOBKH B IepBbIX NpPOQH/IAbHEIX KaauGpax (puc. 20) DPUMEHSIOTCS
pexxo.
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6. MMPOKATKA PA3HBIX TOJILIMH OXHOIO HOMEPA
YIJI0BOH CTAJNH

Hs ypapuenuns (8)
/ h

e = _? >
& Tak)Ke Mo JAaHHLIM pHUC. 9 caelyeT, YTO YBEJWUEHHIO TOJILUHDI
MPOKATLIBAEMOH MONOCKL A DOJIKHO CONYTCTBOBATH COKpalleH#He
JJIMHEEL CpeflHell JNMHHMU NOo-
R o J0K .. 2DTO, B CBOIO oOue-
pelb, Kax BUAHO W3 ypaB-
' ' Henuit (18) w (19), npuso-
[ OIUT K HeOOXOAHMOCTH
' HMeThk Aas 6oJee TOJCTbIX

noJjoc 0ojee y3kue Inpei-
0 YUCTOBBIE W UYEpPHOBBIE Ka-
{ - au6porl. Ecan B oAHOM H

ToM ke kanubpe HeobXo-
AVMO TPOKATLIBATE YTOJKH
pPa3HOW TOJIUMIL, TO OH

OJi?KeH NPOEKTUPOBATLCA
Tonnue Toncmene A P P

Ha CPeNHIO TOJHUHMHY [0-

J0K. Hanpumep, nast toa-

wHH 8 u 10 mm, ecan OHHU

O6YyAYyT TPOKaThLIBATLCS B

obiux Kanubpax, pacuer

caenyeT BECTH HCXOAS M3
TONHUHEEL § MM,

B 3toM cayuae npu
npoxKaTKke TOHKOro npodu-
JST TIOJIKM  AOJKHBL 10JY-
YaTLCS  HECKOJLKO  Mellb-
e, a IpU TNIPOKaTKe TOJA-

Puc. 21. Tlpumep coueTanua B OLHOR Ka-
ni6poBke OBLMX W pasfenbHbix  Kasubpos  CTOIO — HECKOJILKO 60J1b-
A BPOKAaTKH pPasHbiX TOJILIHH OAHONO HOMe- [1Ie HOMHHAJABHBLIX pa3Me-

pa yriosod CTaJfi. pos. [ToNBITKH NOJYUYEHHS

H3 OJIHOTO H TOTO XKe Ka-
Aubpa npodunel, pesko ommaroumxcq no TojwHHe (HanpuMep 8
# 14 mm), MOTYT NPHUBECTH K NOJAYYEHHIO BTOPOTo copTa Miau 6paka
10 LIMPHHE TOJOK.

OOGbIuHO NPy NPOKATKE YroOJKOB, UMEIOLINX Pa3JHUHbIe Pa3Mephl
0 TOJILUUHE, HA KaxK/[Able OAMH-ABA (MHOTAA TPpH) pasMepa TOJUIHA
yCTPauBaIOT OTHENbHLIE NPENUHCTOBLIC, a8 HHOTAA €lle M YEePHOBHIE
xanu6pe (puc. 21). Ilepebie uwepnoBble KasHOpul MOTYT OBITh
o6mwumu. Ilpy npoxarke co CBOGOAHLIM YLIMPEHHEM NpPeAYHCTOBbIE
(3aKkpeiTbie) KaauOpbl A8 YLOJKOB, PE3KO OTAHYAKIIMUXCA IO TOJ-
UUHE, TaKxXKe HOJIKHbBL OblTh pasJuuHbIMH. Bee ocTajbHble KaauOph
26
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MoryT ObiTh o6wnMu. Haunayuiive ycaoBus A NPOKATKU HMEOTCS
B TeX CJyuasiX, KOraa [Js YrONKOB KaiKAOM TOJUIMHL HMEIOTCS
OTAEJbHbIE Kanubpel, HO 3T0 CBA3aHO € yBeJqH4YEHHeM NapKa BaJKOB
¥ NPOCTOEB 13-32 NepeBasiok.

7. ONPEAEJEHHE TNOJIOKEHHS HEHTPA THAXECTH-

HefiTpaabHyio JIMHUIO B YTOJKOBHIX KajanGpay pexoMeHuyeTcs
NPOBOAKUTL Yepe3 LeHTp TAMECTH MJAOWAalH, [0J0KCHHE KOTOPOTO
Haxoautes au6o nyreM GafiaHCHPOBAHWs TOTOBOTO 1wabJoHa, AKubO

AHaJHTHYEeCKH,

HPH aHaMAUTHYeCKOM DEeIIeHUH HaXoOXKIeHHe NOJOXeHUdA HEHTpa
THXKECTH TTOJAKH MOXKHO 3aMEHHThb HaXOXKACHHEM {eHTDPa THXKECTH

a |l
-p[g 7 —t— c
S

Puc. 22, TlosicHuTtenbHas cxeMa K aHAJHTHUECKOMY OTpellelie-
HHIO MOJOXKEHHA UEHTPa TAMECTH YILOAKOBOTO Kamzépa

Lpeﬂﬂen JUHHK NoJaku (puc. 22). I1pu 3TOM CpeAHAs AUHHs AJHHOM
I, pasGumaerca Ha Tpu yuactka [y, [y ¥ [3 AT KaXKAOTO H3 KOTO-
PLIX onmpegefsieTcsi OPAMHATa LeHTpa TsKecTH (21, 2o, 23). Opnu-
Hata OOLero NeHTpa TSKECTH [OJKH, COOTBeTCTBylOLWlas g
paBHOGOKOTO Yrosika MNOJIOMEHHIO HEHTPAJNbHOH JMHHH, HAXOAMTCH
N0 ypaBHEHHIO

_ l] er“+- 127722 - lg 23_

. (38)

Onpenenenve BeJHUKH, BXOASIIEX B 3TO ypaBHEeHHe, TAHO Ha pHUC. 22

h=B—(C+Rig=); 1 (39)

ly = Ra = 0,01745121"/; (40)

’ log =1, —(l; + 1) (41
HiH

13:1C+C+Rtg%—(3+12); (42)
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— 1 — sina )
“ R( 0,01745a° (44)

(BbIBOZ 3TOTO yDaBHEHHWs He MPeACTaBJseT HHTepeca)
1 .
2o =H — — [;sina. . 45
; L, 5)

YpaBHeHne Aad HaxOoXKIOeHHd LeHTPa TSKECTH MNOJIKH MOJyuyaer
BH ]I

+ iy 2,
z:%_ (46)
C

Bausinyem KpUBOJHHEHHOTO TPeyroJibHUKA, PachoJOXKeHHOTO [104
CTLIKOM TTOJIOK, HDEH€6PCI‘8€M.
Jns HepaBHOGOKMX YTOJKOB PacuyeT HYMKHO NMPOAENaTh ABAXKIbI,
Haxogsd 1no OTACJbHOCTH HEHTPBI TAXKECTH Kax ok u3 MnOJIOK,
by, 234 + 13, 25
2, = _tw tw | e TYa ; (47)
le,
Loy 238 + lsg 733
L s (48)
ICB

[IocJe 4yero HaxoOHUTCAd opAuHATA HEHTpa TSAMKECTH BCETO KaJmépa :

(wabaona)
leg2, + l‘ﬁ 2g

lca + lcg

pAa—

(49)

8. PASMEILEHHE KAJIHEPOB HA BAJIKAX

Pasmeuienne yroskoselX KaJHOPOB Ha Bajkax MPOH3BOAUTCH
CoraacHo ofUHM NPaBUAaM KaJuOpPOBKHU.

Kanu6poi, uMelowne 3aKpuIThid BepXHUH BaNOK, ¢ Ueabio ocnal-
JeHHs YCHAWH, NeHCTBYIOUHX Ha NPOBOJAKH, PEKOMEHAYEICs NPOex-
THPOBATL ¢ HeGOJLIUMM BCPXHHUM nasJeHueMm (2—3 man).

upnHa 6ypToB MexJly KaaubpamMu A UYTYHHBIX BajJdKoB
NpHHUMAeTCst PAaBHOW KM HECKOJBLKO MeEHbIle UX BLICOTH. B Tex
Cly4asx, KOTAA IMHPHHA MPCABUAYWEro 110 XO4y NPOKaTku kaaubdpa
3HAUUTEJbHO $oJbllle NOCJCAVIOWEro, HeoOXOAMMO IIPOCACHUTD,
ytoGbl 3anasaeMast NoJoca wMena IUMPHHY MeHblle pasmepa A
(puc. 23). Ecaun 3to ycnosue He cobnionaercsi, TO KOPPeKTHPOBKaA
NPOM3BOAUTCS 3a CUeT Bhinycka kanubpa W yBeJdHyeHHs pasMepa e,
KOTOpbil B O0LIUHOM cayyae feaaercd pasHuiM R+ (3 —4) mam.
Pasmep s, paccunTsiBaeTcss M3 yCJOBUA BO3MOXHOCTH CONMKEHHS
BAJIKOB B TIOJIOXKEHHE «BaJl HA BaJ», T. €.

s=1ttgy +(0,0—0,5) unm, (50)
rjae t — 3asop.
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Bennunna yxkmaona 6ypros (tg) o6wiuHO BrIGHpDaeTCs B npeje-
nax 10—20%, r. e

tgy =0,1—0,2.

Ilpn pacTouke Ba/JKOB O/ MPOKAaTKKH HePaBHOGOKHX YrOJKOB.
HeOOXOOMUMO CUMTATLCA C TEM, UTO MpPUd BEPTHKAJLHOM NOIbeME
BEPXHEro BajKa TOJIULMHA KaxKIOW H3 MoaoK npoduas Gyner usme-
HATLCA nmo-pasHoMy (puc. 3, 6). UtoOwl TonlHHA 00eHX NOAOK NpH
MOABEME BEPXHET0 BajKa U3MEHSach OJHHAKOBO, MOCAEAHHH H0J-
XeH HMeTb BO3MOXKHOCTb IepeMellaThcsl He BepPTHKAJ/bHO, a Mo

17<2(e+2+2ﬁ-z/
e ¢ r
>

Ne2z-h
\
:
‘X

D-2z2+h+ \é%

J-22-h
DA22+h)+2

Puc. 23. Pasmeurenne yroakoBbiX KajJuGpoB B
BajKax.

6uccekTpuce. Takoe nepeMelreHue BEPXHEro BajKa MOXHO ofecre-
UHTb OAHUM H3 CJACAYIOUWHMX ABYX CNOCOGOB:

a) ysenuueHueM- GOKOBOTO 3a3opa (S) CO CTOPOHB KOPOTKOM
NOJKHY 10 HeoOXOAMMOH BesuunHbl oceBoro cMelleHusd (puc. 3, 6)

Ax=Ayth;a ; | (51}

6) pacrTouxkok OypTOB C YKJOHOM, HE MEHBLUMM, UYEM HAKJOH
OuccekTpuchl, T. €.

tgy > g ﬁ% . | (52)
[Mocaennnit MeTox Jsyuille TapaHTHPYET OT BO3MOXKHBIX OUWIHGOK H
MoxeT GLITh PEKOMEHNOBAH IJs NpPUMEHEHHs Ha NpakTuke.

Pasmep y (puc. 23), umMelownii BakHOe 3HAUEHHE NMPH Onpese-
JIEHHH MAaxCHMaJbHOrO JAuaMeTpa HIDKHero BaJjka AAsS KanubpoB
OTKPBLITLIX BHH3 (HAnpuMep MaTasl KJeTb Ha pHC. 33), HaXOAHUTCA
HJIK rpadHuecKH, HWAM NyTeM pacuyeToB Mo yPaBHEHHAM:
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[J1s1 HEPABHOBOKHX YTOJKOB
y:H—(r—}—%) 2z . (53)

Ui PAaBHOOOKHX YTrOJKOB!

y = H-(r + %) (V1 + g — 1), (54)

Tle r —— paluyc 3aKpyr/elHs B MECTe CThIKA NOJOK.
U/\\\ y N g V\

g

24

Puc. 24. Hexoropble suin fedeKToB yrioBoi cratn (K rabs. 1):

a — HeBBHITOJNHEHHe Yr/ia TNpH BepwuHe npodris; & — HEMPaRUIbHOE PBHINOAHEHHE
KOHUOB nNOANK. # — 3ayCeHel: 2 — 3aKaT.

HEKOTOpre JONOJIHUTE/IbHbBIC 3aMeyadHud, OTHOCAIIHeCda K BPe3y

KaaubpoB B BaJiKH, JaHbl H)Ke B IDUMEPAX PACUETOB MU NOSCHEHHUSTX
K pHc. 27.

Hedekrsl npoduas, o6pa3opasliiecs B Pe3yJbTaTe HeMpaBHIb-

HO¥ KanuOPOBKW W METOAbl WX yCTpaHeHnsd yKasaHwol B TalJa. | ¥ Ha
puc. 24.

Tabnuna |
Hedektn npopuast yraoBod crajiu, SO3HHKAIOUWIHE B pe3yJbTare HENPABUAbHOM
KaJliGpPOBKH, W METONbl HX YCTpaHeHHs

N
n.r,;. Hedertar nypoduan

MeToabl yCcTDAHEHHS

} Hepocratounaa WH- | a) YBeJWUHTb WIMPHHY NOJOCH, 3ajaBaéMol B nep-
pHMHa [OJOK BBl npodHuibHbll KaauOp (HacTpoitko# WM yr-
Jaybaenuem peCpororo kanubpa);
6) Onpelesq#B no TemMIeTaM HanGoJee TECHO 3anoJ-
yeMble KajquOpbl, YBEJHYHTb HX IIHDHHY;
B) YBEJHUHTB IUMPHHY BCEX KaaHOpPOB;

! Vpasnengs (53) u (54) TouRbt JMWb NS XanuGpos, B KOTODHIX pajHyc
HUKHeH TORBEPXHOCTH IMOJIOK (R + 2—) H pajHyC Ha CThbiKe IOJOK, He CONpHKa-

catorca., IlosToMy ans mepBbIX (MO XOLY WPOKATKH) ONHOTO-ABYX KaluGpoOB
JAyyllle MOJb30BATHCA HE aHAJHTHUECKHM, a TpaHuUCCKUM METOJOM HAXOMLEHHs
BEJIHUYHHBL Y.
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n/n JHedexrn npodans

Tad6an. | (npopomkenue)

MeroH yCTpaHERAS

2 |Ypesmepnas WHPH-
Ha MOJOK

3 |Hesbinoauenne yr-
Jla TP Beplinue
KasnHuopa (pHc.
24, a)

4 | Henpasujbroe Bbl-
noJHeHHe KOHILOB
noaox (puc. 24, 6)

5 | 3ayceHlusl Ha KOH-
Hax noaox (npu
HCNONB30BAHUH

YUCTOBBIX Kanub-
DOB €O CTEeCHEH-
HbIM YLUHPEHNEM)

| (puc. 24, )
o \33K8T (puc. 24, 2)

|

r) YMeHBWMUTb pajHychl 3aKpyrJeHHE Ha KOHUax
No1OK (B Takux u0pefenax, utoObl He BbI3BATH
o6pa3oBanus 3aKaToB);

n) Coxpands WHPUHHY KaIAGpPOB, NEPEPACTIPLALNHTE
KoshdHUHeHTb leQopMalUt TakuM 00pasoMm, uTo
OBl YReiHuUTh 00XKAaTHS B MOCJACAUMX (HA  XOAY
NpOXaTKH) KaTHODAaX, YMEHbUIHB HX B [EPEBLIX
NpodHAbHEIX Kaanbpax;

e) M3McHHTD nofosende apMaTyphbl; ONYCTHTL BBOA-
HOH 6pyC YyHCTOBOH KJETH

Mopbl yerpaHenusi NpoOTHBOMOJIOXKHL  PEABIAYIIEMY
cayyaio

a) YBeJAHUNTh TOJIUHMHY 3arOTOBKH, 3aJaBaeMoil B
neppblil BPOdHIBHBIH KaAHOD;

6) IlpuMeHtTb 3arOTOBKY, WMCIOUYIO YTOJuEHKHEe MO
cepenuue (puc. 16, a);

B) YBEIWuNTb O0»KaTHe Ha Y4acTKe BEeLLIHHbLI DPO-
¢GUIs B MOCHCAHIIX NPOTMYCKaX 33 CUCT YBEAWYC
HUSI PajHyCcoOB 3aKpYrJaeHusa B NEPBbIX NPpODHIbL-
Hplx Kaanbpax

a) YBeanyuTb 00maTHd B KaJAHOPAX, OTKPLITHX
BREPX, 33 CUeT yMellblicHHA OOXATHR B Kaanb-
pax, OTKPBITLIX BHH3;

6) YseanulnTb pajHychl 3aKpyraeHuH Ha KOHIUAX
fI0J0K B KajiuOpax, <0OTKPLITHIX BBEPX; YMEHbIUUTE
Te JKe Paguycsl B Kasindpax, OTKDbITbIX LHU3

a) YMeHbLWHTE 06x<aTHe B UHCTOBOM Kanhbpe;

6) YMCHbLLIKTb WHPHHY NPEAYHCTOBOTO Kaaubpa,

B) [lpumeHiTs uHcropoll  Kanubp €O cBoGOAHN M
yulipenvem

ITo nojoxeHWio 3akKarta onpejersercs Kajaubp, E
KOTOpOM ofpasyeTcss 3aycenen. Mg naubonec
pPacnpoCTpaHeHHOro THNa KaaudpOBKH B pa3sep-
HYTBIX 3AKPBITHIX Kanubpax €O CTECHEHHbIM YIUH-
peHKHeM K OTKPHITHIM YHCTORBIM Ka/JuOpOM ROJO-
JKEeHHe 3aKaTOB MOKa3ano Ha pHc. 24, e. 3iech
undpamu o6o3HaueHbl KaiduGpbi NPOTHB XOMa Npo-
KaTKK (cuutas OT uMcToBoro), oOpasylouiue sa-
KaT Ha 3TOM MecTe MNOJIKH.

MeTtoant ycTpanenus 3akara:

2) yMEHbLWHTbL OOXAaTHe B NEPENoNHAEMOM Ka-
anbpe;

6) yMEeHbWHTb MIHPHHY [OJOCH, TOCTY NaroweH
B NeperosnHseMbld Kaanop;

B) YBEJAKWYHTb PaAHyC 3aKPYTJEeHWs Ha KOHIE
NOJKH B Kanubpe, MpefluecTBYIOlleM Nepe-
[OJHAEMOMY.

MMpumMeyaHHne. Jebekte npoduss, ycrpansemble TOAbKO HacTpofiko# (cMemeHue Bep-
WYKL, Pa3HOTONIHHHOCTD, TEPKOAHUHOCTL PAasMepos MOJOK MO WHPHHE ¥ Ap.), 8 TabaHUe He

paccMaTpuUBalOTCS.
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B cnenyrouwem naparpade npUBOAATCA NPUMEPH PAacyeTOB Haus
6oslee pPACNPOCTPAHECHHBIX BADUAHTOB KaJHOPOBKH YIJIOBOH CTa/u.

9. IPUMEPLI KAJIHEPOBOK
Mpumep pacuera KasuGpPOBKH PaBHOGOKOH YrJIOBOil CTaJH
NpY NPOKAaTKe B 3aKPHTBIX Kaaudpax

3anasvue. PaccuntaTh NpodnAUPOBOUHBIE KaauOpLl AJg Mpo«
KaTkH yrosika 50 X 50 X (5—6) wua crane 350. Cxema pacnonoxes«
HUS KJeTel M UX XapaKTePUCTHKA NMPHBEAEHbI Ha PpHC. 25.

. - 2 V= 33 1.5 wjcen
ﬁ: —

0, V=23 7mfcex o,

Ha xonolunotivir

| [ e—— 7$uall|

%@i‘% 1L

Puc. 25, Cxema DacnoSiomeHnus ¥ XapaKTepHCTHKa OCHOBHOIG OGOPYROBAHHA
noayHenpepoBHoro crana 350:

InpRnnone

om neveu

a
2

Ne KneTH ( 1 ‘ 2

Juametp sankos, msm | 530 530| 530| 420| 530
Yucso ofoporTos BaJ-

ROB, 06/MHR , . ., |32— [34— |44— |91 — 64—
75 93| 104 144 158

; )
420| 420| 420 420| 420/ 370| 370

111—[122—/143-~|129—1146—|179—]187—

224 227| 316| 366/ 429 526/ 602
MougnocTs nuurmenﬂ

K8M W o v v 0 v oy 1000(1000/1000| 80O|1000( 1000| 800{ 1250} 1250|1250 .800 1250

Hameuaem, ucXoast U3 Pacnosio¥KeHHs CTaHa, Nnojydyenne yroJka
B MATH NpcPuabHblx Kanubpax (6, 8, 9, 10 n 12 kaeru). Knetu 7
1 1l B npokaTtke He yuacTBYIOT (BO3MOMKHOCTb MX HCIIOJb30BaHHA
paccMmatpuBaerca B caeayiomieM npamepe). OcTanbHBIE  KJeTH
BOMKHLL O0ECNeUnTL NOJIYYeHUe 3aTOTOBKM C pasMepamH, HeobXo-
LHMbIMK 151 3a71a4d B 0epBbld npoduiasHeil kaaudp.

CkopocTb npoKarku MeHaercs oT 1,5—3 m/cex B nepBbIX KaeTax
cTana no 3—8 mjcex B 6—8 gjaerax n no 8—11 m/cex B nocaeaHux.
TemnepaTypa npoxaTbiBaeMbIX TMCJA0C M3Mengercs oT 1150—1200°
no 880—930°. Banku 6—12 xnereft uyrynusie. [Ipn oTUX RaHHBIX
KO3(pPHUHEHT TpeHUs MOXKHO NPHHATL HPUMEPHO B npefenax
0,27—0,38 (taba. 2, crpoka 1).

OnpenensieM pa3Mepsl TOTOBOTO NMpodHAs B rOpsueM COCTOSIHUH
U napaMeTphl, CBA3aHHLIE C pa3BeproiBanueM noaox (puc. 10, 13
u 14).
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y Tasannua 2

Pacyer kaanGpoBxA yraoBo# crajn 50><50><(5 6) nan crana 350 (oGosnauenus
. NAHBI COrNMACHC PMC. 13'n 14)

Ne xanwbpon
t:.' Onpe;(e.vmenme BeJIMYHHbL 1 2 3 4 5
= (121(.11‘)‘(10 Ka.)| (9 KA) (8 k)| (6 k)
=z R R S R
1 | Kosbduunent tpenua f . R 0,30 10,33 10,36 | 0,38
2 | Kospuuwient Aepopmaunn 7; ..... 1,1311,32 1,461 1,50 | 1,55
3 | Toauiua npoduast 4’ —hn ..... 55 16,2 |82 [l2,0 18,0
4 | OBxatue AL, . . .. . 0,7 2,0 3,8 6,0 10,0
5 | Boicora kasufpa 1o cpe)men rxmuml
H =H— ———an ... .| — |21,0 119,5 |1§,0 |I1,0
/:SQF‘—/“ K
6 | TaHresc yraa packpsiTis noJjok tg a="x 1,000(G,9545(0,8864|0, 727310, 5000
A=0 ' o ’ o ’ o ’ o ’
7 | ¥Yroa packphITHSl M0J0K @ . . .« - « . . J‘XK_;_OOo 43 4004_1 33"|36°01" |26°40
8| To )Kep B MHHYTAX ¥ JA0JsX rpajayca . . 45,00°|43,67°141,55°(36,01°(26,67°
9 | Ywupenne na-raaaxoii Gouxe (fH—ron-
l(HHA 3a[3BACMOIl MOJOCKL) N
1 .
Ab=1, 15—(1/RA/1 —2—}) C.loe |23 140 |50 | —
10 | KoadduuneHT, yudThIBaIOUMA yBeanue-
HHe YUIMPEHHsT BCIGACTBHE HaJHuUs
yraa mexay noakami K (pue. 15) 12,0 | 1,9 | 1,8 | 1,6 | 1,3
11 | Cymmaproe cpofopHOe YIIHpeHHe CPeA- [
UX JHHHE TOJOK
2 Abea=KAb. . .« .. 1,2 144 |72 |80 | —

12 | ‘Crecuennoe yupende A ber = (0,56~-
—0,65) A b 5 (B uHCTOROM K& pe .
Aber=Abey) - - .« - - 1,2 | 2,6 4,2 (4,7 —
13 | Jnuna cpelHeil AMHUM TIONKRWS lC lé

’ b ogoMm Kasaubpe
lczzrfpfo,gBhl)%.m. oM KAMORE Y79 47,3 46,0 13,9 |a1,5
14 | Tlpoexkuus noaxu

B=te—C (Vi iga—1) +

‘ +R<2tg %—0,01745110). ol = 10,6 139,9 o6 [30,3
15 Pan;!yi?;ai;;imefnﬂ. npu .CTf)lK.e .no.mw 60 |75 120 [0 |00
16 | Papuyc A4 BepxHell NOBEPXHOCTH MOJOK
(R—% /1) T i L) 35,9 34,0 |31,0
17 | Pagnyc An8 HWXKHEH NMOBEPXHOCTH NOJOX
(R+—;— h ) ....... — 43,1 [44,1 46,0 [49,0
18 | Pagwych Ha KOHHAX MOJOK (CTP. 20) . 3,0 14,0 [2,0 (6,0 |56,0
19 | PaccTomine 1O HEHTPanbHOM JHHWH Ka-
o ke Ay b ie%TET‘%ié”?ee?”).z. ~ ls0s |2 s fise

3 M. M. Wrepnos 33



Ta6n 2 (nporonxenne)

Ne wanu6pon
OnpeyensieMue REAMUUHD ] 9 3 4 5
(12 kA0 KA.} (9 wn)| (8 k1) (6 ka)
0) OpANHATA UEHTPA TSIKECTH JYTH ,
sina
Zg=R{l— — —— | . ... — 4
| z (),01745«5’) 5.7 18 2,6 1.4
! ) AinHa npskoro orTpeska
: a
D b=l CHRE S — (B by o= 14,3 14,2 |14,2 (14,2
r) opnmia‘ra LEHTPH TIKECTH MPAMO-
ro OTPe3Ka
i
Z=H-— lysma ... — [I61 148 1,8 |78
I) OP/AMHATA HCHTPA TAMKECTH BCErO
mabaoHa
lozg-1- Ia2g |
p= 2B 172 16,6 |52 |32
{o I | I

1 B stom ypapHeHHH o6o3bauciins €O WITPHXOM OTHOCHTCA K MCKOMOMY, a 6e3 IITpHXa —
K NPelbiAYIeMY 10 XOA4Y pacueTa KadAuopy.

PazMepsl nosok B ropsuyeM COCTOSHHU
lrop = Ixos + 1,013 =150 - 1,013 = 50,65 mm.
Bricora ycaosHoTO uncﬁmoro Kaanbpa
H,=(0,4—0,45){ = (0,4--0,45)50 = 22 mm.
Panuyc paspepThHBAHK TIOJIOK .
R =(0,8—0,9)/=(0,8—0,9)50 =40 um.
OcHoBanue KOHCTPYKIMOHHOIO TPEYroAbHUKA
C=H,=22 nn.

[Mpunumasn obuine KajgubGpbl AJst TOAUIMH 5 ¥ 6 mam, najbHeHu
pacuer BegeM Ha CPEAHIOIO TOJILHHY HOJOK 5,5 mm.

[lo rpacduky puc. 8 HaxoAMM, YTO MHUHUMAJbBHO HEOOXOAHMBIN
06wt kospduurent AehopMauuu (nNpeaycMaTpHBas NPOKATKY
CNOKOHHBIX cTanel) cocrtasasier npumepHo 4,7. CreaosaTesbHo,
MpPH NPOKATKe YroJKOB TOJUIMHON 6 mm BBICOTA TMOJIOCHI, 3ajaBae-
MOIl B ILECTYIO K/eTb, HOMKHA ObITL He MeHee

Haar = hy Thogw = 6 - 4,7 = 28 ma.

PaccumaHHy}o BBICOTY MOJIOCHI B 3aBHCUMOCTH OT TOTO, y,7.106H0
JIM €€ noJjiydenye B OCTaBlIUXCA KAeTsX CTaHa, MOXHO OCTaBUTb 6es
U3MCHEHHS HJH HECKOJbLKO YBCJIHUHTD. B nocsnennem cjaydae yJayu-
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WIMTCA BLHINOJAHEHHE yraa nMpoduis, HO, BMeCTe ¢ TEM, YBeJHIUTCH
Nogw- B AaHHOM ciyuae npuHuMaeM Hsar = 28 mm. [lpn Heynosie-
TBOPUTENLHOM BHITIOJHEHHH Yrja HeJ0CTATOK MOKeT ObiTbh yCTpaHeH
BbIfiaueil U3 D-0lff KJeTd MOJOCH € HEKOTOPBIM yTOJUIEHHEM noce-
pelHHe. )

Hameuaem uacThule KO3DQHLUHEHTH Ae@OPMAUMH [0 KJAETAM ¢
TaKMM pacyeToM, uToObl MX NPOM3BEAECHHE paBHANOCH 00uweMy
koshuunenty nehopmaunn (M,ey), KOTOPLIA NpH PACYeTHOH TOJ-
upHe roToBoro npohunsg A; =155 mm GymeT paseH

o haar 280
Nobu, = n 55 5,1

(Tabn. 2, cTpoxa 2).
OnpejengeM TOJLWMHY NOJOCK W O0XKaTHe B KaMAOM H3
Kanubpos:

f; = 9,0 mu; )
hy = h, 13 = 5,5 1,13 =106,2 mu:
hy = Hyny =6,2. 132 =82 un

v T. A (taba. 2, cTpoka 3);
Ahy = hy —hy = 62—55=07T nx,
Afy = hy— hy = 82--6,2=20 un

W T. 4. (Tabna. 2, cTpoka 4).

OnpeneasieM BLICOTY Kaaubpa 110 CpelHed JHHKH,

BricoTa ycnoBHOrO uYuCTOBGrO KasnuGpa Ownisa npubsara pa-
Hee (H)):

aJis BTOpPOro KaJjubpa

H = H — - 4, Ah =22 22 . 0,7=21,0 mn,

Ragr — M1y 2% —5,5
Lasi TpeTeero Kanubpa
Ly —_.

aar

22
g AR=2I— s

20=195 mmu
w T. A. (tabn. 2, cTpoka d).

[To nafigennpiM sHauesnam fI u C paccuuTbiBaercs yrosa pac-
KpbITHs ook (Taba. 2, crpoku 6—8). )

Onpenenedre BeAMYUH YIIHPeHHs Ha I[NAIAKOH Gouxe, KO-
duunenta K, cyMMapBoro cBofOQHOTO YHIMDEHUs CPeaHHX JBHHH
NMOJIOK M CTecHEeHHOro ymupenus (taba. 2, ctpokn 9—12) Bunno n3
taba. 2. Caenyer. OTMCTHTL, YTC B YMCTOBOM Kanubpe ylunpeHue
daxTHUECKM He CTecHeHHOe W MOTOMY AJas  [epBOro Kanubpa
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monyuentas paHee BennduHa Ab. , coxpauserca 6e3 H3MeHEHHH,

{1aba. 2, ctpoka 12).

e

9 \&e=22 =228

L 15 10

Puc. 26. Kanufporka yrJjoso#
craan 50 X 50 X (5—6) (wab-
JOH 12-0i1 KA€TH NnoKasaH yCJOB-
#o: ¢haxTHuecky GhopMmy uwab-
JoHa <M, Huxe puc. 32). Cnpasa
NOKa3aH BAapHaHT [pHMeHeHud
. 4epPHOBHIX Kaanbpos co cBOGOA-
> HBIM yLIHDEHHEM.

Onpenensem AnuHY cpeafell JHHUK MOJKH:
B YMCTOBOM Kajaubpe

lo = lpgp— — hy = 50,65 — -~ 5,5 = 47,9 nx;
2 2 :

BO BTOPOM Kanaulpe

lo=1,—0,5Ab,, =47,9-0,5 1,2 = 47,3 mu;
36

B TpeTbeM Kanaubpe
lo=1,—0,5Ab,,=47,3—0,5-2,6 = 46,0 mun

w T. 0. (taba. 2, CTPOKa 13).

Pasmepnbl npoekuuii noJsok (taba. 2, cTpoxa 14) HAXOAATCH MO
ypasnenuio (18) uau rpaduuecku (cm. crp. 17). Ilockoabky npa-
BUJBHOE OMNpejeJeHHe pa3MepsB  MNPoeKUHMH TOJOK sSBJAseTcs
HauboJiee Ba>kHbIM MOMEHTOM /s ycrewHno#l paboTbl KaaubGpoBKHu
uenecoo6pa3Ho TakkKe coyeTaTb rpacduueckuidl H aHAJHTUYECKHH
pacyeTnl, KOTOPbIE MPH 3TOM B3aWMHO KOHTDPOJHPYIOT ApYr Apyra.

Pacyer ocTtanbHbIXx BenWuyuH gad B Tabu. 2 U B ocobpiX MosicHe-
HUSIX He HyxpaaeTca (puc. 26, a).

ITonoxkenne UEHTPaA TSXKECTH TOTOBOTO MNPoduis YKa3aHo B
[OCTe. [Tonoxenue teHTpa THKECTH OCTaJdbHbIX LWAGJOHOB OmNpe-
aeJisieTcss nyTeM HMX 6anaHcupoBaHHA (nocje H3TOTOBMAEHMA) Ha
OCTpHE HOXa HJH PacueToM, Kak N0OKa3aHo B Taba. 2 (cTpoka 19
a, 6,8, e 0).

[Ipumep pacuetra KaJHOGPOBKH YIJIOBOH CTaJH,
BKJIIOYAIOIEH KaanOpbl co CBOGOAHBIM YIIHDPEHHEM

Kax ykasmiBanoch paHee, pacuer B 3TOM CJayuae BefeTes o
0OBIYHOH CXeMe,

PaccMoTpuM BO3MOXHOCTD MCNOJb30BaHHST YTONKOBLIX Kanau6Gpon
co cBOOGOAHLIM yUIHpeHHeM Ha cTaHe 358 [/s1 NPOKaTKH YIJIOBO#
cranu 50 X 50 X (5—6) (yca0BHS npefblaylIero npuMepa).

Hsyuenne cxeMbl cfaHa M nosiyueHHOH B MpeRbLAyLLIEM HpHMepe
KaJuOpoBKH yroaka 50X 50 B 3akpbiTbIX Kanubpax AaeT BO3MOXK-
HOCTb HAMETHTb HCNOJb30BaHHe KaauBpoOB co CBOBOAHBIM yuiupe-
HHeM B 6 u 8-0it kaersax. Pe6posoft kaauGp MoxeT ObiTh Bpe3aH
B 7-10 KJIeTb, HMEIOLIYI0 BEPTHKANbHOE PACIOJ0KEHHE BAJKOB.

OnuHHaguaTas KieTb, TAKKE HMEIOLAsT BePTHKAJbHbIE BaJKH,
He HCNOJb3yeTcsi, NOCKOALKY MPOXOAsLUIAsl Yepe3 Hee MoJoca CAKLI-
KOM TOHKA M BMECTO 00XKATHS LWIHPHHBI MOJOK MOXKeT MOJYy4YHTbCS
TOJILKO UX M3TUO.

Chenyer OTMETHTb, YTO C TOUKW 3PeHMs KaJHOPOBKH YIJOBOH
CTaJM pacrojioxkeHue KieTeld Ha crtane 350 He coBceM yaaumoe.
[lpokaTka yronkos mpoxoauaa 6ui 5GdeKTHBHee, ecau Obl BepTH-
KaJibHble BaJIKH vMMena He 7, a 8 KJaeTb. .

Onpenenenxe pasmepos KaauGpoBs, NpeaycMaTPHBAIOWIMX CBO-

6oaHOe yluupeHWe,  3aTpyAHeHu#t  oObIYHO He nNpeACTaBAseT

(puc. 26, 6). B uensax coxpaHeHWsi 3aKOHOMEPHOCTH B H3MEHEHHsX
pasMepoB cHauana BCO KaAUOPOBKY HALO PACCUWTATbL AAf 3aKPbi-
TBIX KaAuGpoB, a 3aTeM 3aKpbiThie KajiuGpbl MEepPeKOHCTPYUPOBATH
B OTKphiTble. CpaBHenHe npaBoil u JeBOR yacTeil puc. 26 noscHsaer

CKasaHHoOe.

O6xartne B pe6poBoM Kanubpe BRIGHPAETCS MO TeM Ke npaBn-
JaM, 4TO H Aas nojaocosol cranu. OcobGoe BHHMAaHHE MOJKHO
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YAeNATbCA npeaynpexaenuo usruba nosok. C 3Toil uHesablo, a Tax-
Ke -ANs1 YNPOLLeHHsl PacTOYKHM BaaKOB, KaauOp 6-0M KJETH He uMeeT

CHHU3Y BHINYyKJAocTH. Kanubp 8-off KjieTH, YuWTBHIBAsS H3MeHEHHSs

LAna wowmpone yemarnobru -
Bankob 8 ocedor nanpabae-
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Puc. 27. Ilpumepbl pasMellleHUR KajaHGpOB [Jst JIpOKaTKH Yrjopofl cTanu
50 X 50 X (5—6) B Bankax crana 350.

popMel Kanubpa 6-0ff kaeTH, clesad ¢ MeHblIeH BHIMYKJOCTHIO, YEM
COOTBETCTBYIOUIMH 3aKpbIThIil Kaaubp Ha puc. 26, a.
v Kanu6per 9, 10 v 12 kaerelt octasieHsl 6e3 H3MEHEHWH.
MO HO HCMOJAb30BATh NO 3TOH cxeMe 3aKpbIThIil KanuGp TakKke
W B 8-0it kaern. B 3Tom cayuae Hactpolika ctaHa Oyner npoTekaTb
fosee CNOKOIHO, HO JIPEMMYMLIECTBA OTKPLITHIX Kaaubpos OyayT
MCMOJIb30BAHbLl B MEHbLIEH CTEMNeHH.

38

Pacyer pasmepos Bajakoe ctana 350 (puc. 27), B KOTOPLIX pas-
MEIATCsl PacCUUTaHHbIe KaauOpel, MPOU3BOAUTCS B COOTBETCTBHH
< puc. 23. .

Iupuny uyucTOBOTO Kaaubpa KenaTeJbHO HMETh PAaBHOH WJIH
HEMHOTO MeHblle UWIMPHHB NpefuucToBOoro kxanu6pa (81,2 mm).
[IpnHumaem wHpuHy uyucToBOTO Kaaubpa, pasHol 80 mm. Ocranb-
Hble pa3Mephbl, OTHOCSUIKWECH K 3TOMY KaJubpy, HaXOAATCS H3 [pO-
CTEHIUNX TeoMEeTpPUYECKHX COOTHOWeHHH. JlnamMeTpsl OTHENBHBIX
YYaCTKOB BaJIKOB HaXOAWM MO OOLIMM IIpaBHJaM HCXOAS U3 Mex-
1leHTPOBOTO PACCTOSHHS BAJKOB — 375 M.

InaMerp BepxHero saJska no 6yprtaMm (cMm. puc. 26 u 27)

3754+ 2 .20 =415 unm.

JrnaMeTp HUKHero saJjka nof 6ypramMy BepXHero BaJka
2.375—415—2.5 =325 muan. ‘

[naMerp BepxHero Bajdka Han yraoM npoduis (0OLYHO 3TOT
pasMep Ha YepTerke He MOKa3biBaeTcs)

415 —92 40 = 335 mnm.

JnaMeTp HMXKHEro Baska Noj YraoMm npoduis
2.375 335 — 2 (1,41 . 5,5 - 0,41 . 6) = 395 mm.

Jnamerpsl KpaiiHnux OypTOB NMPHHATHI U3 pacuera 06pa3oBaHHs
JOCTATOYHBIX 3aMKOB. B TO ke BpeMs OHU He JNOJKHbL ObITh 6OJb-
Ie MaKCHMMaJibHbiX IHAMETPOB Ha y4acTke KaJaubpos.

Haa 10-0it kKaetn yucjo kKaaubpo, pasmeniaeMbiX Ha BaJKax,
NPHUHATO M3 YCAOBWH AOCTATOYHOH MPOYHOCTH cpeaHuX OypTOB H
AOCTAaTOYHON BEJAWUWHBI KpPallHuXx OypTOB AAS pa3MelleHUs apMa-
TYPhL.

JInaMeTpbl OT/eJbHBIX YUY3CTKOB BaJKOB 3TOH KJIETH HaXOAUM
B COOTBETCTBHH C AAHHBIMH DHC. 23, UCXOAS U3 MEXLEHTPOBOro
paccTosiHusl (HavyadbHOro Auamerpa) 425 mm:

IHaMeTp BEPXHEro BaJjka no KOHLAM M0JIOK

D4-22—h=42542-7,2—6,2 433 muuxu,

AMaMeTp HHUXKHEro BaJjika 1Mo KOHLAaM [OJIOK
D—22—h=425—-2.72-—-6,2=>=404,6 sn.

[ns onpeaeneHus auamMeTpa HHIKHETO BaJKa NMOJA CTHIKOM [OJOK
NpeABapUTeNbHO Tpacdudecku uWad no dopMynae (54), HaxodouM
pasmep y (puc. 23)

y=H—(r+%)(V:@—l)=

=21 — (75 +3,1) ()1 +1g243°40" — =17 nun.
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Torna _ -
D—(224+h)+2y=425—(2-7,246,2) 4+ 2. 17 =438 mun.

Jns onpenesneHus nuamerpa cpeXHHX OYPTOB HUXKHEro BaJiKa
3a/laeMcsi paauycoM cKpyraesus 6yptoB R =06 mm U pasMepoM e,
paBHbiM 10 mm, TOrna

D—2z24+h+20=425—-2.7,246,2+2 10 =437 mnu.

B Tex canyuasx, Korna 3TOT pasMep rnoJydaercs MeHblUe AHa-
MeTpPa NOA CTbIKOM NOJIOK, €r0 MOXKHO YBE/JHYHTb O BEJHUUHBI MO-
cllelHero, 4YTO MO3BOJUT 0e3 [ONOJHHTEJNbHLIX BaJdbLETOKAPHbIX
paboT yayulIHThL 3aX04 MOJOCH M €e LEeHTPHpOBaHue B Kanaubpe.

HdyaMeTp npoTOUKM B BEepXHCM BaJjKe, HaXOAALIeHCH NDPOTHE
6ypTa HUXKHEro BaJjkKa,

D—-‘2(e Lt —;——ﬁz) :425—2(10+6+%*2. _7,2>= 401 mm.

Huamerp kpaiiHux OypTog BEpPXHEro BaJKa NPHHUMAETCS PaB-
4BIM HAW Ha 2—4 mm CGosbllie MaKCHManbHOTO AUaMeTpa 3Toro
BaJKa Ha yuyactke kaanbpos (433 mm). D10 crnocolCTBYET yMeHbL-
UIEHHIO BO3MOXKHOCTH Pa3PYLIEHHST OCTPLIX KPOMOK NMPH YKJadblBa-
HUM BajiKa Ha METajJIMUECKHH T[oJ MM CTennax {(AA% BanKoB,
06pasywux Kaaubpbl, OTKPbITHE BHM3, PAa3PYLICHHA KDOMOK He
HabslonaeTcs).

Maxkcumanbeelt puaMerp KpaiiHux GypTOB HUIKHErO BajKa, BO
HabexkaHue JIHUIHETO CbeMa MO AMAMeTPy NPH pacTouxe, He A0JKEH
npeBblLIaTh MAKCHUMaJbHBIX AHAMETPOB 3TOr0 Bajka, TpebYHIUX-
cs ans o6pazoBaHus KanuOpos.

IlInpuna Gypros MexAy KanuGpamu BHOWDAETCS H3 YCJAOBHUH
NPOYHOCTH W pa3MelleHHs BO3MOXKHO GoJbllero yucaa KaauGpos.
Ilas uyryHHBIX BAJKOB WHPUHY CPpeAHUX GypPTOB KeNaTesbHd UMEeTh
He MeHble TayOHHBL npuaerawluell ¥ 6ypry uactd pyuss. Ulupuna
Kpalinux 6ypros BbifupaeTcs M3 YCJAOBHH pasMelleHUs apMaTyphl.

Pasmewenue kanu6pos B Baakax 9 xkuetu (Ha puc. 27 He noka-
33aHO) MPOU3BOAMTCS 1O AHAJOTHYHBLIM npasuaaM. B 3Tolt kieTy
3aKpbiTas yacTb kKaaubpa Bpe3aHa B BepPxHHI BaJoOK.

PaswmeleHue kKanubpor B Bankax 7 u 8-olf xaereét nNosicCHEHUR
He TpebyerT.

Tlpumep pacueta KaAMOPOBKM HePaBHOOOKOH YIJIOBOH CTaJH
NpPH NMPOKATKe B 3aKPBITBIX Kaaubpax

3apmanwue PaccuutaTb nNpodHAHPOBOUHBIE KaJNHOPBl OAs
npokatkd yraoBoH craaum 125 X 80X (7—=8) Ha KPYNHOCOPTHOM
crane 500. CxemMa pacrnoJiOKeHHs KJeTeH M HX XapaKTePHCTHKA
MpHBefeHbl Ha pHuC. 28. '

HPHHHMaEM, UCXOASl W3 HAJWuud KneTeH Ha CTaHe, OPOKATKY.

B IIeCTH NPO(QUNbHEIX Kaaubpax. Tpu nepsble KJaeTH OyLyT UCMOJMb-
40

30BaHbl AJIs1 MOJYUEHHS NOJIOCH Cc pa3MepaMH, HeoOXOAUMbBIMU JJ14

3a7aud B MepBbld NPOQHUAbHBIH KaJHGP.
OnpenensieM pasMepbl Npodu/s B ropAueM COCTOAHHH M IMApa-
MeTpbl, CBSI3aHHLIE C pa3BepThIBAHHEM I10J10K (puc. 10, 13 u 14),

748
2
leop = L0180y
I, =1013/ = 1,013.125 = 126,6 axx;

rop

=75 mnu;

hy =

o, | ,D 0
Om neveu 1 K L2 3 A ab Kad
M=o T o] || | S——— I
o RN AR
{
g J}DDZ Jerﬁ Ha x0N00UNEHUK
— =
Kg O o o 0 0O
Nune
®

Puc. 28. CxeMma DACIOJNIOWKEHHS M XapaKTePHCTHKA OCHOBHOTO o6opynoBanua
xpynHocopTHoro ctaxa 500:

Ne KNeTH ‘ 1 ‘ 2 3 4 l 5 l 6 l 7 ! 8 | 9
JwaMeTp BAJKOB, MM ., . . . 630| 630 630| 630 540 540 540~ 540 540
Yyucno obopoTos BaJIKOB, _ 5
3,4—~168,5— |36— 102 11
of/MHE . . . . .. .. - . 28,4(35,9,49,5/ 63,7 5106 . > 172 2048 230
MoIHOCTb ABHTATENH, KEM . . 2200 1850 1100 1850

Iy, =1013; =1013- 80 = 81,0 mwm;
rop

f, +1 125 4 80
H, = (0,4-—-0,45) _2_3 = (0,4—0,45) ———
R, = (1,0~ 1) [y = (1,0 — 1,1) 125 = 130 u;

R; = (0,7 —0,8) s = (0,7 —0,8) 80 = 60 m;

tgal = ? =ﬂ- = 0,640,

~ 45 mM.

C, = Hi _ %5 = 70,31 mm = const;
¢ g ay 0,640

Ce = A 45 _ 988 mm = const.
tgp,  1,5625
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[TpuAumas npokaTky mnonoc ToNWMHOH 7 H 8 mm B oOuux
KaqauOpax, pacuer BedeM MO CpejiHel ToJuiuHe — 7,5 ma.

Hanuuue Gosbuioro uncaa npoduabHLIX KaauGpoB aaeT BO3-
MOXKHOCTbL BhIOpaTh 06WHH KO3(dHuuenT fedopMaUHK H TOJLLHHY
3arOTOBKH HECKOJbKO 60JbillMe, YeM OHH MOJY4YaroTCcs NO TpadHuKy
puc. 8. ,

IMpunnuMaeM fAsar =65 mu (npu BHIGOPE TOJIHMHEL 3arOTOBKA,
3ajaBaeMoil B NepBbIH NpoQHAbHBLIA Kaaubp, HeoGXOAMMO YUHTHI-
BATb TAKX€ BO3MOXHOCTb €€ NOJIydeHHs B OCTABWIHXCS KAeTs X H3
UcXoaHoro 6JI0Ma HJH 3aroTOBKH).

KosddrunedT TpeHna npuHMMaeM HCXOAS W3 HANHUYUSA CTAJBHBIX
BaNKoB B 1—4 K/aeTX W YYTYHHBbIX BaJKOB B OCTAJNbHLIX KJeTHX.
Pacuer Bcex ocTanbHbIX BenuuuH Aad B Taba. 3. Metoanka pacuyera
3/eCcb aHaJOrMuHa MeTOAMKE pacyeTa B MNpPeAbIAYILEM TpuMepe.

Pasmepbl Kaau0poB noKasaHsl Ha pHc. 29.

Ta6anua 3

Pacuer Kamibposkn yraceol crann 125X 80 X (7—8) paa crama 500 (c6e3nadenns
JaHb cornacHo puc. 13 u 14)

Ne Kanu6pos

2: Onpenenﬂemme BeJTHYHHH i 2 3 4 5 [§]

i (9 kit ) (8 ko )| (7 kA (6 wn)] (5 v (4 k. )
1| Kosdduuuenr tpenna f . . . . . 0,30 0,32 0,34 0,36 | 0,38] 0,45
2| Kosgpuumenur nepopmauvn v . . 1,151 1,30 {1,451 1,55 | 1,60 | 1,60
3| Toawuna npopuaal A’ =hzn . .| 7,5 8,6 [i1,0 16,0 |25,0 40,0
4| Q6xatve An . . . . .. .. i1 2,4 {50 19,0 (15,0 25,0

- b| Buicora kanuGpat

H
H=H— ———Ah . 1450 |44,0 [42,0 [38,0 31,0 |20,0
haar — i
6| Tanrenc yrna packpoitia 604b-
WOH MOJKH
H
v 1ga_C—. . . . . .]0,640/0,6258|0,5973|0,540410,4409|0, 2844

a ‘
7| ¥Yroa packpriTis Goabuiofi MosKH a [32°377132°027|30°517|28°23"123°48”|15°53"
8] To e, B MHHYTax H JOJAAX rpa-

IVCA  « . . e e e e e 32,62°|32,03°30,85°128,38°{23,80°|15,88°
91 TaHreHc yrja packphTAS MaJjol
TNOJKH '
H
!gB=C—. .. . . .)1,562| 1,628] 1,458 1,319| 1,076/0,6944
B

10| Yroa packpuTus manofi noaku B |57°23'156°487|55°34"|52°51"|47°067|34°47’
11| To ke, B MuHyTaXx H [LOJlﬂX rpa-
AYCA v . . .o 57,38°(56,80°|55,57°|52,85°|47,10°|34,78°
12| Ywupenve Ha manKou Gouxe
Ap (H — rtonnuHa 3sajgasaemod
NoJIOCHI)

Ab_lls—(l/RAh ‘Ag—f) i1 127 152 |75 9.2 12,8
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Ta6a. 3 (npoponxenue)

Ne ..

13

20

21

22

23
24

44

OnpefensieMble BeNHUHHBL

Ne kanu6Gpos

2
(8 ka1.)

3
(7 wa.)

4
(6 ka.)

5
(5 Ka.)

(4 kn.)

Kosddyunent, yuursisatommii yee-
JIHYEHHE YUIHPEHHA BCJACACTHItE
HAaTHYWS yria Mexpy NoJNKami
K (em. puc. 18) . 7. . .

Cymmaptoe cBoGOAHOE YymHpeHue
CpeANItX JHHHH [OJOK A b
=KAb . ... . ... .

Crecitetiioe ywnpenue A pe,=(0,5—
—0,65) A be 4 (B uMCcTOEOM Ka-
AHGpe A ber = A b 4)

Yiupenune 60ab1I0IH [OJAKH

Id

l, +ig
YUiHpeHue Majofl NosKu

_ [y
B+
Lanna cpepnelt aunnm 6oabwoi

’
NONKKH! lca = le, —Ab, (B uncTO-

BOM Kanubpe [, = la , —0,5Mm)
Hanua CPemHEeH NUHHH M4JOl 1104-

=

[

Ab, =

A ber

Ab A ber

Kn! l;ﬁ: 1% —AbB (B uHcTOBOM
I"'IPK(?;KH:HP: ;gelx:utl)aﬁ Nl)'lpOJI_K }(1) o
By =l = C. (V1 {tgra—t1) +
+R, (2 tg % ~ Q,Ol745}a°)

[Tpoexuns masoit noaxu )
By =1ley = C (V1 +igp—1)+
+ B (2 tg % — 0,01745 B")

Paxvycs 3akpyraenus npu croike
nosiok! r'=rq+4+ 44

Pannycol Ha xonuax noaok

Papunyc ana sepxueit nosepxuocth
UIMDOKOH MOJAKH

(= 52)

0,9

122,9

77,3

1,9

5,2

3,0

121,6

76,4

110,9

9,4

5,4

3,3

2,1

119,8

75,2

110,0

4,5

2,8

116,5

73,1

108,3

122,0

3,3

112,0

70,3

106,3

117,5

16,6

9,6

5,8

3,8

106,8

67,0

104,3

115,0
24,0

110,0

Ta6Gn. 3 (nporosnxenuey

Ne kanuGpos

- 26

E OnpepesisieMhle BENHUBHE i 9 3 4 5 6
= (9 v (8 K1) (7 N[ (6 K| (5 k)| (4 KA.}
25| Papnyc nas HikEeH MOBEDXHOCTH
WHPOKOHU TOJKH
<R1+ ;— h) — |134,3 |135,5 |138,0 |142,5 {150,0
Paguyc puis BepxHell NOBEPXHOCTH
Yy3KO# TNOJIKH
(Rg_% h) — | 55,7 | 54,5 | 52,0 | 47,5 | 40,0
27| Papuyc s HUxHell NOBEPXHOCTH
y3KO#l NOJKH
(R@ i % ;,) — | 64,3655 68,0725 80,0
28] Paccroanue 10 wHehiTpanbhol Au-
HHH KaJjubpa z
HInpokas mnoska:
a) Anuna pyru l;=0,01745 R a°| — | 72,7 | 70,0 | 64,4 | 54,0 | 36,0
6) opAMHaTa UEHTPa THAXKECTH
AYTH )
sina
= [ ———— — 6,6 | 6,2 | 5,2 3,7 1,6
“ R“( 0,01745a°)
B) AJIHHA TNPSIMOro OTpesKa
a .
Li=I+C, +Rtg? — (R, + )| — 45,6 | 46,0 | 47,0 | 49,4 | 54,9
r) OpAMHATa LEHTPa THAXKECTH
NpaMOro OTpe3Ka
2= H — — [lysina . . — 31,91 30,2 26,8 (21,0 12,6
2
1) OPAHMHATA UEHTPA THAXKECTH
WHPOKOH MOJNKH
lyz Iy 2
=2t hE — | 15,815,171 13,5 | 10,9 6,8
leg
Y3kaa nonaka:
a) mauna AyrH 12=0,Ol745R#B° — 59,5 | 58,2 | 55,3 | 49,3 | 36,4
6) opAHHATA UEHTPA THMKECTH
AyTH
sin §
= [— ————— 1. — 9,31 9,0 8,1 6,5 | 3,6
° Rﬂ( 0,01745 a')
B) JJHHA PSAMOro OTpe3ka
ly=1lc + Cp + Rp tg %—»(Bp +13) — 20,2 | 19,3 | 17,9 | 16,1 | 16,3
r) OpAWHATA LUEHTPA THAXKECTH
npsMOro OTpesKa
z,=H~~~TlasinB o - 35,6 | 34,0 | 31,0 | 25,1 { 15,4
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Ta6a. 3 (npopoaxenue)

Ne xanu6pon

: OnpefeaieMue BeARYANR 1 2 3 4 5 6
£ (9 k1.)| (8 wa.)| (7 wa)| (6 xa)[ (5 xn.)| (4 KA

3) ODAHHATA UEHTPA TAXECTH
Y3KOH NOJKH _
oo athn L s | 15,5 13,5 | 10,1 5.5
] lcp ;
OpAHHATA UEHTPA THXECTH 1Ual-
JoHa
Ica £, +lcﬂ ZB

{Ca + lCa

— |6,0]150]13,5/|10,5] 6,6

1 OB0SHEYEHES CO UTPZ XOM OTHBCAYCH K WCKONOMY. 8 €3 WTPAXA —K MPeILAYMENY' RO
aeny pacuersa Kaaubpy.

Pacuer pasmepos Baskos (puc. 30) B OCHOBHOM aHAJIOTMYeH
pacyeTy B TNpeibidylleM npuMepe.

S
| [
25%
a A G
8nrn

. 218

Y
169 EN) 169 42199

/762 20 176,2 984, 10

o«

|, of |3
3

1 S

443 6§
=i

422

Puc. 30. [Tpumepm pasmemeHds KaawOpoB AJAR TIDOKATKM YTJIOBOA CTaNRA:
125 X 80 X (7—8) = Basnkax crana 500.

Pa3zmepsl uyncTOBOrO KaiuGpa NPUHAMAIOTCH MCXOAS H3 TOrO,
9TO MPOCKUHIO KOPOTKOH OJIKH AOMYCTHMO HMETb HECKOJBLKO MEHb-
lle NPOEKUHH KOPOTKOH NMOJIKH NpPefUHCTOBOrO KaJm6pa 3anaBurucy
o6ueii ry6HHOI Bpe3a B BepXHHH BajoK, paBHOH 80 mm, mpocTei-
IWHMY TeOMeTPUYECKUMH pacyeTaMH, HCIOJb3ysl M3BECTHHIE BeJH-

46

4HHBt @ H B, HAXOAUM BCe OCTaJibHhIE Pa3Mepel YHCTOBOro RajaHOGpa
# BaJKOB, B KOTODhIE OH Bpe3aeTcs.

OueHb BaxKHO NpPeLyCMOTPETh BO3MOKHOCTb MepeMelleHusi BEpX-
Hero BaJiKa Mo GHcCeKTpHCE, YTO HEOOXOAHMO AJAS BLIDAaBHHBAHHUS
TOJNUIKH NMOJOK B Cly4ae ero noabeMa uJad onyckaHus. C 3sT1ofl
1esbl0 YKJIOH OyDPTOB NOJXKeH OuiTh BHIGPAH He MeHbllle, UeM YKJOH
OHCCEKTPHCH

57°23' — 32°37’
tgy > tg Li =g

= 0,22 unn 22.09%.
IlpuarMaem yxJoH, paBHuIl 25Y%.
Pacuer BasKOB npeAauHCTOBOA W MOCJEAYIOLIKUX KJCTeHd aHasOTH-
YeH NMpeAblAylieMy NPHMEpPY, 3a HCKJAIOYEHHEM TOro, YTO BEJHUHHA Yy
onpenaeaserca no ypaBHeHuwo (53).

llpumep KaauOpPOBKM YriOBOK CTANH N0 JHArOHANLHOMY METOAY

3agpaHdue PaccuuraTe pasMepsl NPOQUINPOBOUHBIX KaJHOPOB
aaA npoKatkn yraceoi craau 125 X125 X (8—9—10) B ycaoBusix
craHa 500. Cxema pacnoJiokeHuss KJjeTed Ha CTaHe W MX KpaTKas
XapaKTepHCTUKA NPHBEEHb Ha puc. 28.

[lpunuMaem cxeMy KanuGpOBKHM C H3MEHSIIOWIMMCA YIJIOM pac-
KPBITHS MOJIOK.

B wpensix sydumero coxpaneHHst 3aKOHOMEPHOCTeH B H3MeHeHHH
pasMepoB paccYMTbLIBAEM BHauaje KajJuGpOBKY YIJOBOH CcTaJH Mo
o6GbIYHOH cxeMe TpPOKaTKH B 3aKphIThlXx Kaaubpax. [lonyueHHble
pacueTHele JaHHblE TNOCJAYXKAaT OCHOBOH [JS IPOEKTHPOBAHHSA
KaJUOPOBKH 1O AMAroHaJAbHOMY METOLY.

Pacyer BeseM #cxons u3 cpelHell TOJIUHHBL MOJOK 9 ma.
TonuHy nonocel, 3ajgaBaeMoli B mnepBbtd NpPodHAbHLIH KaauOp
(4 xnetp), HeOOXOAMMO NPHHATb HECKOJLKO 060Jblue peKoMeHIye-
Mot rpacduKoM pHC. 8, MOCKOJBKY B aHAAOTHYHBIA KaauGp Auaro-
HaNbHOH KanuGpoBKH 6yleT 3anaBaThCs He noJjoca, a 6oJee’ BLICO-
Kasi ¢acoHHas 3aroToBKa, [OJyueHHas W3 KBajgpara.

TlpuHuMaeM fAzar = 80 mm.

OnpenensieM OCHOBHBIE MapaMeTPhl AJs1 Pa3BePTHIBAHUA NOJIOK

H,=(0,4--0.45)/ = (0,4 — 0,45) 125 = 55 wmx;
R=1(08—091!=(0,8—-09)125= 110 sun:
C=H; =55 mu.

~ Pacuyer pasmepo Kaaubpos (Tabn. 4) BejeTcsi aHAaJOTHYHO
npeAbAymiuM npumepam. IlonyueHHass B pe3ysabtaTe pacueTa
kanu6poBKa nokaszaHa Ha puc. 31, @ u 32. OT™MeTUM TakKe, 4YTO B
naHHOW Kasnnb6poBKe AAsi TOro, 4yr1oObl OGECHeudUTb YIOBJETBOPH-
TeNbHYI0 NPopafoTKy KpoMok npoduns, B pebpoBoit kKanubp 3 Kie-
TH HeoOXOAMMO 3a4aBaTh MOJOCY LUHPHHOH He MeHee 240 mm, Aas
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Ta6awua 4

Pacuer Kaan3poBku yraoso# cranu (253X 125X (8—9—10) nas crama 500
{0603HauCHHA AaHb COTIRCRO pxc. 13 ¥ 14

Ne kanuépos o o

10| Kosdpduunent, yunToizaomuii yse-
JIKYeHHe YUIHPEHHST BCJEACTBHE
HANHYKS Yria MeXAy NOJKaMH
K (em.puc. 18y ., o ... 120 1,9 | 1,8 1,7 [1,6 |1,4
i1 ] Cymmapnoe ceofojinoe yiumpenne
CPEHHX JIHHUH nonok A bg , =
= KAb . . ... ... . .| 3,0 (4,6 18,3 |i13,0 [15,4 20,4
12 | Crechentoe yuupenue A bep==
= (0,5—~0,60) A b. , (8 uncro-
BOM KanuOpe Abe=Abe, . .|3,0 |26 |48 |7,
13| AnvHa cpepnell JUHHU NOAKHY
l; =1, —0,5A by (B unCcTOERCM |
Kanuope Io = lpop — 0,5 hy) .. [122,1 [120,6 [119,3 |116,9 |113,1 [108,6
14| [Tpoekuus noakwu

B=1—C (V1 + tgta—1)4
LR (th—;___o,olmg, ao)_ | — 1103,2 [102,8 {102,4 |102,0 [103,0

w

9,0 12,0

i5| Paanyc sakpyriends npu cTeike

nonok' r'=rn4+Ak . . .. 14,0 | 18,0 | 25,0 | 40,0 | 70,0 ]130,0
16| Paanyes Ha konuax noaox . . .| 4.6 6,04 3,0| 8,0/|10,0]( 27,0
17| O6was BoicoTa wabioHa :
h i
Hw:H+_(l+ ) | 65,9666 67,5 69,071,477
2 casa

1 B sroM ypasHeunuu 6603HaueHits co
WUTPH XOM OTHOCATCA K HCKOMOMY, a 6€3 mTPHXA ~—
K NpeaBAYWEMY 0 XOQYy pacuera Kaaubpy. v P
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;:: OnpeﬂeﬂﬂEMblL‘ BCJ/IMYHHbI i 2 3 4 5 6
= |(9 kA (8 ki) (7 ki) (6 k)| (B ka.)| (4 k1)
1| Kosdduurent tpenus f . . . .| 0,30 | 0,32 | 0,34 | 0,40 | 0,42 | 0,45
21 Kos¢opnuuenr pedopmavuw v . .| 1,15 | 1,26 | 1,40 (1,65 | 1,60 | 1,75
3| Tomuuna npoduan! A'=s+% . . .| 9,0 |10,5 [I3,0 |[,0 [28,0 (45,0
4| Ocxartve AL . . . . . . ... 1,5 2,b 5,0 [10,0 3
5| Bwicota kanuGpa !
H'=H— — ! —8h. .| — 54,0 52,0 148,0 140,0 27,0
3ar — Hi
6| Tauwrenc yrsna packpeiThs NOJOK 1,00C 0,982| 0,945| 0,873| 0,728 0,492
= H
7| ¥Yroa packpbiTHS NOJIOK @ @s < 145°007]44°30"143°25/(41°10(36°05'[26°10"
8| To xe, B MHHYTAx W JOAsX rpa-
Ayea .. oo ... . . . . . .|45,00°|44,50°43,42°|41,17°|36,08°(26,17°
9| Yiwwnpenne wHa raapkoil  Souke
(H—Toawrua 2agaBaemoro npo-
Guas)
Ab{y/—— Ah
Ab=1,15 — Ap—— 1,5 12,4 |4,
2H<V RAK Qf) 6 |7,7 | 9,6 |14.,5

NONYyUeHUst KOTOPOi HeOOXOAKWMAa 3aroTOBKa C pasMepamu MpUMEpHO
150 X 225 mm.

[Npumenenue nnaroHajbHOH KannGpPOBKH MO3BOJSIET OOECMeYHTh
zanoJHeHHe KaJuGpoB, UCNOAb3ys K3 l-0f KnjeTd ceueHue npumep-
1o 152 X 152 mm (ucxomsas saroroka 150X 160 ma).

Puc. 31, Kamubpbl ueprozofl rpynmet inerei crana 500 aas npoxaTtku YTJ10BOH
cramu 125 X 125 X (8—10):

a — 0oBLIyHpll MEeTON NpPOKATKH; 6 — nparoHagpHasi xaaubposka.

PeKOHCTPYKIMIO KaJaHu6poB 2, 3 n 4-ofl -KieTel, HeoGXONUMYIO
s npespallenuss  O0OblUHOH  KajauGpPOBKM B JAMATOHAJbHYIO
(puc. 31, 6), NpOH3BOAUM Ha OCHOBAHHM CJEAYIOLIHX coobparKeHu:

1. Yrosi packpheITHs NoJOK KanauGpop 3 u 4-0ff KjeTed B HeaAgX
yayulleHus yCTOMYHBOCTH TOJOCH NMPH MPOKaTKe MPUHMMACM pab-
HBIM YIJIy PACKPBLITHS MOJOK 5 Kaerd. s 3T0ro Ha 4 KJeTH pasmep

4 M. M. lltephos 49
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Puc. 32 Kanu6pol uncTozoi rpynnsl  kjerel cra-

Ha 500 pas npoxaTkH yraosol Craayu 125X 125 X

X (8-10)  (xamnGps yephoBo# rpynnel  cM. Ha
puc. 31).

27 yseanuusaem g0 40 mm (menaeM paBHBIM COOTBETCTBYIOMIEMY:
pasMmepy 5 KaeTH). _ ,

2. B ¢BA3u c u3MeHeHHEM BLICOTE Kaaubpa 4 KjaeTH Jaedaem
nepecueT (aHAJHTHYECKH MM rpaduuyecKH) IIHPHHH Kaaubpa (co=
OTBETCTBEBHO noJyuyaeM pasMep 199 rmecto 206 mam), a Taxxe ero.
o6lell BBHICOTH H MOJOMXKEHHST HEHTPAJbHON JIHHUH.

Ao,

" s j : I/
7350 204 5 205 o o\,

13

Q

535 |

Ik

—Zf
31
N

8nn

!
2064 |S0| 2084 |

g 195 _,ff‘ 195

Grn

Pac. 33. IlpuMepr pasMmewmenns kKanu6pos yracsoR cranu 125 3 125X
X (8-—10) ® Bankax crana 500.

3. Ina npenoTeBpauieHHst CBAJUBAHHA TMOJOCH AJAWHY NPAMBIX.
Y4aCTKOB II0JIOK, MPHMbIKAIOWHX K BEPLUHHe B Kanubpax 2 u 3-eff
kJeTel, HeoOXOAHMO HesaTh KakK MOXKHO Gonsuwie. C 3Tofl Uenbio
paaHycel, o6pa3yloliye BEPXHIO MOBEPXHOCTH NOJOK A/ Kaanbpos
3THX KJeTeHd, YMEHbIIAIOT.

4. O6uwasa BbicoTa KaaubGpoB BTOPOH M TpeThell KJeTeli Ha3zHa-
44eTCsl U3 YCJAOBHY HAJNEXKHOTO 3aXBATa NOJOCHL

5. Kannbp 2 kaeru MoxeT UMeThb (POPMY, NPHHATYIO Ha puc. 31,
WIH XXe uMeTb ¢opmy pomba (puc. 1,0). B kanubGpoBke npuHaAT
nepBLId BapHaHT, 06eCNeunBatoOMIHL AYYLIYIO YCTORUNBOCTL 3ajaBae-
MOH TOJIOCHL.
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ITpumeper pasMelieHHss HeKOTOPBIX KanHGpOB B BasJKax Noka-
CBA3aHHBIE € PACTOUKOH Kanudpos,

2aHnl Ha puc. 33. Pacyerty,
4HaJIOTHUHBl NDPHBEJEHHBIM BHILLE.

IIpumep pacuera KaauGpPOBKHM TOHKOCTEHHON YrJOBOH CTAJH

3anpauune PaccuutaTs npoUIHPOBOUHEIE KaJHOPHl AAs NpPoO-
KaTKH TOHKOCTEHHOTO yrojka 45X 45X 3 Ha craHe 300. Cxema
pacrnosoxeHuss KieTed Ha CTaHe H HX XaPaKTEPHCTHKA NPUBeJEHB
Ha puc. 34.

CyuwecTteylowasa obmag cxeMa MPOKAaTKH Ha CTaHe TNpeaycMmar-
pUBaeT HCOJbL30BaHHE IJsi BceX npoduieidl raaakoifl 6ouku Ha 3

5 @ s
[ -]
Jm neveu ! 2 S0 04 SOsWy7
. 5009 —
ey | /0 Ha xonoduneHun
g} — — | — ——

Prc. 34. CxeMa DaclnoiOdKEHAA U XaDaKTEPHCTHKA OCHOBHOTO 0BOPYAOBAHHA

crada 300:

Ne xNeTH 1112‘3[41516‘7’8.9110
Jlnamerp BAJNKOB, MM . + « 420| 420] 420 420| 385 390( 405| 340 ] 365| 340
Yueno  o6opoTOB  BAJIKOB,
pgoG/mMun ., L. .. ... 48— 1536—

64 78— 198 131 —[149—[300— {300~ |350~—
961 1i2| 129y 156| 196{ 262| 298 600, 600} 720
1i00);1100 1100 1840 1100|1100 1620

MomHtocTs ABurarens, Ksm . .
H 4-0ii KneTax U pe6poBLIX KaJu6poB Ha 5—6-oft kaeTax. Hame-
yaeM MPOKATKY 3a4aHHOTO yrojika B UEThipex NpoduabHLIX Kaaub-
pax (7, 8, 9, 10-oit xneTu), utoOul B MEPBLIX HIECTH KJETIX, COXpa-
HAT HMEWILYICAd TaM YHHBEPCadbHYI KAJuOpPOBKY, TMOJYUHTb
noJoCy, HeOOXOAUMYIO AJS 3ajauyd B NMepBbIH NpodHAbHLIA Kaauop.

CKOpOCTb NPOKATKH MeHsieTcss oT 4—5 m/cex B ceAbMOH KJeTH
no 8—11 m/cex B mecatoil kaetu. CoOOTBETCTBEHHO TeMmmepaTtypa
npokaTkn usmenserca ot 1000 no 930°. Koadduuuedt tpeyus mnpu
3TUX AaHHBIX MOweT OwThb npuust 0,25—0,28 (raba. 5, ctpoka 1).

Onpenensiem pasMepbl FOTOBOTO MPOGhHAST B ropsyeM COCTOSHHH
U MapaMeTphl, CBI3aHHbIe C DA3BEPTHIBAHHEM IOJIOK:

pasMephl NOJOK B TOpAYeM COCTOSIHHUH

liop = 10120, = 1,012 .45 = 45,55 mum;
BBICOTA YCJOBHOTO YHCTOBOTO Kanauopa
H,=(0,4—0,45) = (0,4 — 0,45) 45 = 20 wmwm;
paauyc pa3BepTLIBAHUA 100K

R =(0,8—0,9)/=(0,8—0,9)45 =40 mn:
52
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Pacuet KaJmGpoeKu yraosoi crans 45X45X3 gns craHa 300 (cOGo3naueHHst RaHb
cornacHo puc. 13 u [4)

Ne kann6pos
r:.f Onpep,enﬂemure BeJIHYMHDBL 1 2 3 4
T (10 k)| (9 ®a)| (8 ka)| (7 ka)
2 " ‘
I | Kosbdnudent Tpenua o . - ... ..l09510,2610,27]0,28
2 | Kosdpuurenr geopMatmu n « o o « o - . 1,20 1 1,36 | 1,53 | 1,60
3 | Tomuutia nosocbl! A" =h7n . . « . o« .« 3,0 /3,6 4,9 |7.5
4 | O6xatve AL . e Q0,6 1,3 2,6 | 4,5
5 | Beicota kanuGpa no cpem—xen nm—mnl
H'=H— AR .. ...l — 1185 [15,6 [10,0
h3ar"/7l
TaHreHc yrJaa packphITHA [OJOK
AN tga=[—{ ..... .. . .|1,000 0,925/ 0,780 0,500
C o ’ o ]
7 | YroJ packpbiTHs MOJOK a . . . . [45°007 4? 45O 3~7°57’ ?6 35'
8 | To mep B MHIy1aX M 10JsX rranyca . |45,00°}42,75°137,95°|26,60
9 | Ywupenuc wua rnankoi Gouxe (H—-TOJ’IU_LPIHa .

* 33]1aBaCMOro NpPOpHs)
sb=1,15 ~(VRA/: —M) .. .09 |20 |34 |48
" H 2f
16 | Kosbduent, YyYnToBaOWni yBeAndenue yiuu-
’ peHHs BCACACTBHE HAJAMUKsS yraa Mexiy noJj-

kamu K (puc. 18) o o oo oo L 2,0 1,9 1,7 | .1,4
11 Cymwapuoe cegobonnoe yumpenne cpeannx an-

HHIT NOJIOK Abeye KA L5 |38 |58 t67
12 | Crecnennoe yuupenue A b —(O 5— O 60) Abc,.

(B 4ncToBOM KaaHOpe AETCT Abey - - 1,8 12,2 |3,3 |3,8
13 | Jauna cpelneil JHRHHM NOAKH: 1

a) B yucTOBOM Kaaubpe lo = lm'p—-2—/11. . |44,06 | — — -

6) B OcTaibHBIX KaauGpax! [, =l-— 71\bCT — 43,2 |42,1 40,5

14 | ITpoexuus nojskH

EEE— a
B=IC-——C(VI+tg?a~—1)—[—R(21g—2———
—0,0]745a°). e e e e e | — 37,5 37,8 38,6
15 CTHKE MOJOK!
PRI .50 |70 |0 [eo,0
16 | Paguyc aas BepxHeii noaepxnocm HOJIOK
(R—l—lz). e e .| — [38,2 [37,55(36,25
2
17 | Paguyc anast yu>xHel NOBEPXHOCTH NOJNOK
' (R+l— /z) ....... L= 41,8 |42,45 |43,75
2 .
18 | Panuych HAa KOHUAX MOMOK .« . . w o o = » » + 1,7 12,3 1,3 13,9

1 B stom ypaBHEHUH o6O3MAUEHHA CO IUTPEUXOM OTHOCHTCH K HCKOMOMY, 2 6e3 WTPUXa—
K NpepblAyuleMy MO XOLYy Pacyera KaauGpy.
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Prc. 35. KamSposk

a yryioBoit cramu 45 X 45X 3 (KaaHOp CeAbMOl e

TH II0Ka3aH B JBYX BapHaHTax).

T

36

OCHOBaHHE KOHCTPYKIHMOHHOIO TPEeyroJibHUKa
' C=H,=20 un.

[To rpaduxy puc. 8 HaxoAuM, UYTO MHHHUMAaJbHO HeoGXOLMMBIH
oOwuilt KoapduuredT pedopmannu (Negw) MAOMKEH ObITh OKOJMO
4,0. CnepoBaTesbHO, TOJIIHHA MCXOAHOH TNOJOCH, 3aJaBaeMod B
7 Kknertb, OOKHA ObITh He MeHee 12 mm, UTO M NMpUHUMAeM Aa%
AaJbHEHIIHX PacyeTos.

Hameuaem uacrtable Kos@uuueHThl AehOPMANMM  HCXOAS U3
TOrO, YTO HX TMPOH3BEIAEHHE [OJIKHO COCTABJAATH 7.4, {(Tala. 5,
cTpoKa 2).

OnpenensieM TONLIKMHY ITOJOCH B Ka)KJIOM H3 KajgubpoB, a Takme
06KaTHs W BBICOTH KaauOpOB 10 CpeXHMM JAUHUsAM (Tabs. 5, cTpo-
kv 3, 4 u 5).

IanpHeliinii pacuer pasMepoB KaauOpPOB BeAeTCs aHaJOTHUHO
npeAblAyIUHM nipuMepam (cTp. 32—40).

Mo ynpolenns kaauGpoBKH U npulianus eil GoJplueldl yHuBep-
CaJbHOCTH Kajiubp 7 KAeTU MOXKeT ObIThb BHINOJHEH CO CBOOOIHBIM
yuwupenueM (Takoe npeoOpasoBaHue MOMKHO Oblio OBl CAeNaTh U C
kanubpom 8 KJeTu, HO HACTPOHKA CTAaHA B 5TOM Cjaydae CHJABHO
sarpyauutca). Gopma kaaubpa co cBoGOAHBLIM YIUHPEHUEM, Kak
YKa3blBaJOCh BHILIE, CTPOHTCS HA OCHOBE PAaCCUUTAHHOIO OOBIYHOIO
kanubpa. B xanubpe co cBoGOAHBIM YIUHMPEHHEM paaUyC 3akpyrae-
HHS NPH CTHIKE TOJOK, B LeJsIX YBeJAHUEHHsT YCTOMYUBOCTH [IPOKAThI-

. BaeMol noJiocei, ysesuded a0 GeckoHeuHocTH (T. e. AHO Kaaubpa

coenano naockuM). C TOH XKe Henblo, a Takke JJs MOCTeNeHHOCTH
U3MeHeHUsi PasMepoB, paauyc y Kajgnbpa 8 KJeTH KenaTesbHO ¢
Il mm yseanuntb 10 16—18 mm. B ocrasbHoM xanubp 8 kuerw,
Tak e Kak W Kanubpel 9 u 10-o0it knereil, coxpaHserca 6e3 usMme-
HeHUH.

O6wmii Bua KanuOpPOBKH C ABYMSI BapHaHTaMH KaJaubpoB Aas
7 KJIeTH nokasaH Ha puc. 35*. PasmeuleHue xanuGpoB B BaJsiKax
He npuBoAuM. OHO NPOM3BOAMTCS NMO TeM Ke TNpaBUJaM, YTO H B
NPUBENEHHBIX Bhillie OPHMEpax.

* Kaau6Gpoeka B mpolecce onpofosanus paGorana Xopowo. OnHako B fanb-
HedirieM, 10c/Ie MOAYYEHHST HECKOJIbKHX COTeH TOHH FOTOBOH MPOAYKUHH, DPOKaTKS
vronka 45X 45X 3 6bia npexpalleHa BCJIEACTBHE HeYIOBJETBCPHUTEIbHOH pa-

Thl TEKCTOTHTOBLIX MOIIUMIHMKOB Ha 3ToM npodune (3aropaHHe BCJEACTBHE
)erpy3kn).
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